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 3 
FOREWORD 
Many Russian and foreign scientists, including specialized research 
institutes and organizations study the nature of uncertainty, its typing, 
managerial decision making problems under uncertainty, and conver-
gence with the risks . The most significant papers for the theory and me-
thodology of uncertainty, that created a foundation for further develop-
ment of theoretical and applied research, are the works F. H. Knight1, 
Ross 2 , T. E. Cliffe Leslie 3 , F. Lavington 4 , A. C. Pigou 5 , J. Haynes 6 , 
J. Long 7 , P. G. Moore and H. Thomas 8 , J. McCall 9 , J. F. Traub, 
G. W. Wasilkowski and H. Wozniakowski10and many others. Modern 
views of foreign scholars on the uncertainty in the economy can be traced 
                                                               
1 Knight F. H. Risk, uncertainty and profit. Boston : Hart, Schaffner & Marx, 1921. 
2 Ross E. A. Uncertainty as a factor in production // Annals, American Academy. 
1896. Vol. VIII. P. 304. 
3 Cliffe Leslie T. E. The Known and the Unknown in the economic world // Essays in 
political economy. London : Longmans, 1888. P. 221–242. 
4 Lavington F. Uncertainty in its relation to the rate of interest //Economic journal. 
1912. Vol. XXII.P. 398–409; Lavington F. The social interest in speculation // Economic 
journal. 1918.Vol. XXIII.P. 36–52. 
5 Pigou A. C. Wealth and welfare.London : Macmillan, 1912. Pt. V. 
6 Haynes J. Risk as an economic factor. Geo. H. Ellis Printer, 1895. 
7 Long J. Wealth, welfare, and the price of risk //Journal of finance. 1972. Vol. 27, 
no. 2.P. 419–433. 
8 Moore P. G., Thomas H. Measuring uncertainty // Omega. 1975. Vol. 3, no. 6.  
P. 657–672. 
9 McCall J. The economics of information and uncertainty // NBER Books.1982. 
Vol. 82, no. 1. 
10 Traub J.F., Wasilkowski G.W., Wozniakowski H. Information, uncertainty, com-
plexity: per. from English.  Mir, 1988.  
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in the works K. H. Borch 1 , N. J. Smith 2 , C. C. Jaeger, T. Webler, 
E. A. Rosa and O. Renn3, L. Oxelheim and C. Wihlborg 4 and others. 
The versatility of the term “uncertainty” allows its use in many 
spheres of society, from economic to social and technical systems (sub-
systems and elements). The universality of the phenomenon of uncer-
tainty results in the appearance of various scientific tasks related to defin-
ing the nature of the changes of subject and object in the face of uncer-
tainty, causal effect and logical - structural relationships in the generation 
of subjective side. In this regard, an interesting aspect is the analysis of 
publication activity of scientists and experts who have devoted their work 
on “uncertainty” as a socio-economic, organizational, economic, or 
technical-technological point of view. Factor in publication activity 
shows a direct increase or decrease interest in the topic of research.  
Given that the majority of scientific publications in the subject area 
of this study were published by foreign scientists, it is absolutely necessary 
to analyze the publication activity both in Russia and foreign countries.  
The research papers published abroad, and placed in the Scientific Elec-
tronic Library are the primary element of analysis. The base of scientific 
publications ScienceDirect, which is the base of Science Citation Index 
Scopus was taken by the author for the study of the scientific publications 
on the subject of uncertainty. An analysis of publication activity of na-
tional scientists on the topic of “uncertainty” was conducted according 
                                                               
1 Borch K. H. The economics of uncertainty. Princeton University Press, 1968. 
2 Smith N. J. Appraisal, risk and uncertainty. Thomas Telford, 2003. 
3 Jaeger C. C., Webler T., Rosa E. A., Renn O. Risk, uncertainty, and rational action. 
Earthscan, 2001. 
4Oxelheim L., Wihlborg C. Corporate decision-making with macroeconomic uncer-
tainty : performance and risk management. Oxford University Press, 2008. 
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to the Russian Science Citation Index (RSCI), which was compiled by 
the Scientific Electronic Library. 
In author’s opinion the results of the analysis are very ambiguous. 
Firstly, the increase in the absolute number of scientific publications, in-
cluding scientific articles in journals, monographs, preprints, working 
papers leads directly to an increase in the number of thematic publica-
tions - in this case on the topic of  “uncertainty”. To resolve this prob-
lem, the author used the relative values, such as the number of publica-
tions on the topic of scientific publications to 1000, placed in academic 
libraries over a set period. Secondly, thematic plurality of scientific pub-
lications does not reflect a qualitative change in the public interest in the 
study or investigation of a particular area of expertise. Therefore, the au-
thor discusses scientific papers in general and in particular within the 
domain of the present study. 
One should focus on the foreign publications, among which the 
greatest number of papers is of non-economic content, mostly in the 
technical field and natural science. The dynamics of quality indicators of 
publication activity on the “uncertainty” abroad are shown in the figure 
for the period 1991-2011, that is over 20 year. This is more than enough 
to detect clear trends in the selection of research priorities. 
You can pay attention to the fact, the share of scientific papers on 
the subject of "uncertainty" in the total number of publications has been 
steadily increasing, which logically confirms the relationship of the object 
of the study period and the emergence of uncertainty problems the con-
tent. Otherwise, one might say, the formation of new structural elements 
of the object (organizational, economic, socio-economic or technical 
system, subsystem, and component) is reflected at the level of uncertain-
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ty, which has the object of study. The growth of publication activity on 
the "uncertainty" emphasizes the urgency of the developed themes, and 
shows there is a need in these studies. 
Over the past 20 years, the growth rate of relative publication of 
scientific papers on the topic of uncertainty has increased more than 2.4 
times - from 15.6 publications on the topic at the 1000 scientific papers in 
1991 to 37.1 in 2011. This growth of quality characteristic is stable, as in-
dicated by the linear trend of the dynamics of its value over the period. 
Another important factor is to reduce the numerical value of the 
publication activity indicator on the “uncertainty” in Economic 
Sciences, describing the decision-making under uncertainty, clarifying 
the nature of uncertainty, classifying, and systematizing the accumulated 
value of the uncertainty, which helps to develop new solutions to pressing 
scientific problems in the area of economics and finance through siner-
gatsii previously known principles and laws. This trend hides a clear 
threat to build a balanced organizational-economic mechanism. 
Spasmodic and inconstancy of scientific publications on the topic 
of “uncertainty” in the economic fields of knowledge are caused by the 
economic shocks, which dominated during the period. Thus, a sharp in-
crease in publication activity in the specific performance was observed in 
1996-1997, 2004-2005, 2008, 2011. All of these periods fall into the times 
of economic or financial crises. Once they pass the activity of publishing 
falls and returns to its average level. The author emphasizes that the solu-
tion of economic problems going on in the “after” as the most appropri-
ate treatment can be considered “up” when the warning uncertainty 
events or phenomena adequately and efficiently use the available re-
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sources, to reduce the risks of organizational functioning economic sys-
tem, to form an adequate predictor of the unit. 
In addition, the calculation of the relative rate of publications on 
the topic of “uncertainty” in the field of economic science to all publica-
tions on a similar theme without division on the subject of research con-
firms a decrease in studying of uncertainty. The value of this indicator has 
decreased from 28.8% in 1991 to 15.7% in 2011, that is 1.8 times. In this 
case, in my opinion, the modern scientific community, as noted earlier, 
does not pay the necessary attention and the subject of “uncertainty” of 
its nature, the capacity of its management and facility management under 
uncertainty, the correct evaluation study of phenomena and events, feed-
back property of uncertainty. 
Analysis of domestic publications found similarities to the study of 
foreign scientists. Notable is the virtual absence of scientific papers on 
“uncertainty” until 1997, with which begins with the increase in the in-
terest of scientists to the manifestation of economic uncertainty. Market 
processes in the economy by its very nature are uncertain and probabilis-
tically stochastic. For an economy in transition, many problems caused 
by uncertainty, are insoluble, which in turn caused the need for scientific 
studies that can provide effective solutions. As well as abroad, the abso-
lute growth of scientific publications has led to an increase in work de-
voted to the study of uncertainty. In the Science Electronic Library (SEL 
– RSIC)1the total number of publications focus on the theme of uncer-
tainty 220 titles, with about 23% of them belong to economic science. In 
a comparative assessment of the indicator with foreign values, we can 
                                                               
1Note: The Scientific Electronic Library, nagging calculation of the Russian Science 
Citation Index. Mode of access: http://elibrary.ru/ 
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conclude that the significance of uncertainty in studies of domestic 
science is on the same level as abroad, and in some moments surpasses it. 
In this regard, the author of this study will be summarized in terms of 
many Russian and foreign scientists on the uncertainty, authors proposed 
a conceptual, theoretical and methodological principle that would in-
crease the current understanding of uncertainty and adjacent ranges in 
particular. 
However, it is worth considering that the uncertainty itself is very 
multifaceted. An analysis of publication activity has demonstrated that 
uncertainty is a property of the various phenomena and events of social, 
economic, political, technological, social activities and many other areas, 
where the expression of uncertainty is an integral part of the development 
of such systems and facilities. 
In this case stands out interscientific nature of uncertainty, allowing 
to converge the essential features of uncertainties in the various sciences 
to solve non-trivial fundamental and applied scientific problems. The 
specificity of the understanding of uncertainty in an interdisciplinary ap-
proach is investigated in the work of G. Bammer and M. Smithson1, 
where the attributive signs of uncertainty and risk in non-contiguous 
areas of science and knowledge are identified. A distinctive feature of 
G. Bammer and M. Smithson is that the authors were able to combine 
very diametric view of uncertainty. In this paper the uncertainty is consi-
dered as a complex problem of socio-economic interactions that affect 
                                                               
1 Bammer G., Smithson M. (eds.). Uncertainty and risk multidisciplinary perspectives. 
London : Earthscan, 2008. Authors of articles: G. Bammer, M. Smithson, A. J. Plant, 
S. Pickard, S. J. Buckman, R. G. Attewell, A. Hájek, J. Mackey, S. Grishin, A. Curthoys, 
K. Delaney, P. Perez, A. Ritter, M. l. Moore, L. Furler, J. Quiggin, M. Smithson, S. Long-
ford, J. Handmer, S. Dovers, M. Hutchinson, D. Lindenmayer, A. Manning, F. Mills, 
P. Perkins,J. Sharples,I. White,M. McFadden,R. Lyon,R. Pinsker,J. S. Jones,R. E. Kas-
person, N. Pidgeon. 
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the relations in the sphere of physical science, religion, health, philoso-
phy, economic statistics, and creative disciplines (music, visual arts), fi-
nancial transactions, social, scientific system, policy, law and order, eco-
nomic disciplines, psychology, ecology and other areas of human know-
ledge. The question management decisions in the socio-economic system 
take special place in this context, when the interactive subjects are the 
complex organizational and economic structures. Logically, the fact that 
with increasing complexity of socio-economic structure, the emergence 
of new organizational institutions increases uncertainty in the environ-
ment, and as a consequence, the uncertainty of decision-making and the 
consequences of these decisions. 
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INTRODUCTION 
Uncertainty as a state of open stochastic system is the primordial de-
velopment of representation about risks and their impact on organization-
al and economic subjects and objects. Consideration of risks in the form of 
shaped hazards or threats cannot be done without the study of the effect of 
uncertainty to the risks and the process of management. There is no doubt 
that the adoption of any management decision involves an influence of 
uncertainty. Quite logically this fact makes this category the central con-
cept of control theory in various fields of knowledge. 
In this study, the author will sum up many points of view of both 
Russian and foreign scientists on the uncertainty, author will propose a 
conceptual, theoretical and methodological principle that would increase 
the current understanding of the uncertainty in general, as well as related 
fields of knowledge. 
Analyzing and characterizing the modern development of the socie-
ty, we can say that the complexity of the socio-economic cooperation has 
been steadily increasing. In this case, the simultaneous increase in the 
scale and complexity of this interaction leads to the fact that the socio-
economic system develops in an exponential fashion. In this connection, 
an actual scientific problem can be traced to mitigate the uncertainty of 
exponential growth with increasing social and economic interaction. 
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Searching for the approaches to scientific problems are indicated by 
leveling it is possible to solve a number of more specific scientific prob-
lems. In the context of the subject area of the present study, public-
private partnership is one of a variety of complex organizational and eco-
nomic system, which can become an ideal model for the application of 
the proposed research and development. The complex scientific prob-
lems in this regard can be described by the following provisions: 
definition of the category of “uncertainty”, which may give a cha-
racterization of its essence with respect to all socio-economic interac-
tions; 
clarify the features of uncertainty in the public-private partnerships 
and / or complex organizational and economic system in the context of 
tiered organization (the organizational system of the first, second and 
third order); 
presentation and justification of methods of evaluation of uncer-
tainty for the dependent and independent subsystems within complex or-
ganizational and economic institutions; 
formation of a scientific approach to managing uncertainty through 
the implementation of preventive measures. 
Kuzmin E.A. Uncertainty and certainty in management of organizational-economic systems 
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Chapter 1 
 
The provisions of uncertainty  
in the economy 
Based on a synthesis of theoretical and methodological approaches 
to foreign scientists to the definition of uncertainty, the author concluded 
that the reception of traditional methods to modern realities in the spatial 
and temporal extrapolations needs to be adapted and improved. The diffi-
culties of classical methods encounter problems of applied and fundamen-
tal nature. Significant problem here is the possibility of estimating the un-
certainty of its use for management purposes. And here is mostly subjec-
tive and objective nature of uncertainty, which calls into question the pos-
sibility in principle of this administration. Adaptation of traditional ap-
proaches to the design of multi-organizational and economic structures 
will solve a number of important scientific problems in the theory of ma-
nagerial decision-making. 
While studying the uncertainty in the economy and in decision-
making sphere, the author deliberately separates foreign and domestic no-
tions of uncertainty. The reason for such a division is to analyze the me-
thodological guidelines. 
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Domestic studies of uncertainty are based on the ones done overseas. 
This confirms the author's catch-up nature of the development of this di-
rection of thought, the beginning of the period of the mid XX century. It 
was a period when the main ideas and concept about uncertainty were ex-
pressed. However, the formulation of estimates of uncertainty can be 
traced in some of the earliest studies of the domestic end of IXX century 
–Dictionary I.E. Andrew, K.K. Arseniev, F.F. Petrushevsky1, and "Notes 
Teachings of the Imperial Moscow University"2, where the uncertainty is  
a variety of values of mathematical content of uncertainty. 
Subsequently, the study of the essence of the uncertainty involved in 
domestic science by scholars such as N.Y. Petrakov, V.I. Rotar, S.A. Ai-
vazia 3 , L.N. Tepman 4 , J.D. Vishnyakov and N.N. Radaev 5 , 
A.S. Shapkin6,V.A. Chernov7,E.A. Utkin and D.A. Frolov8, R.M. Katcha-
lov9, N.B. Ermasova10, E.E. Kulikova11and others. 
The results of their research added on to theoretical and methodo-
logical development of foreign scientists who make up modern traditional 
                                                               
1 Энциклопедическій словарь  / подъ редакцiею И. Е. Андреевскаго, К. К. Ар-
сеньева, Ө. Ө. Петрушевскаго. СПб. : Изд-во т-ва Брокгаузъ Ф. А., Ефронъ И. А., 
1898. Т. 10. С. 703. 
2Ученыя записки Императорскаго Московскаго университета : отдел физико-
математическій. М., 1899. Вып. 15. С. 219, 331. 
3Петраков Н. Я., Ротарь В. И., Айвазян С. А. Фактор неопределенности и уп-
равление экономическими системами. М. : Наука, 1985. 
4Тэпман Л. Н. Риски в экономике : учеб. пособие / под ред. В. А. Швандара. 
М. : ЮНИТИ-ДАНА, 2002. 
5Вишняков Я. Д., Радаев Н. Н. Общая теория рисков : учеб. пособие. 2-е изд., 
испр. М. : Изд. центр «Академия», 2008. 
6 Шапкин А. С. Экономические и финансовые риски. Оценка, управление, 
портфель инвестиций. 5-е изд. М. : Дашков и К°, 2006. 
7Чернов В. А. Анализ коммерческого риска. М. : Финансы и статистика, 1998. 
8 Уткин Э. А., Фролов Д. А. Управление рисками предприятия. М. :ТЕИС,2003. 
9Качалов Р. М. Управление хозяйственным риском. М. : Наука, 2002. 
10 Ермасова Н. Б. Риск-менеджмент организации : учеб.-практ. пособие. М. : 
Дашков и К°, 2009. 
11 Куликова Е. Е. Управление рисками. Инновационный аспект. М. : Бератор-
Паблишинг, 2008. 
Kuzmin E.A. Uncertainty and certainty in management of organizational-economic systems 
 14 
understanding of uncertainties and risks. The essence of the current para-
digm is reduced to a number of provisions of the uncertainty in the man-
agement of organizational and economic system. A comprehensive review 
of definitions and interpretations of the category of "uncertainty" is pre-
sented in 1the appendix A. In a systematic form of uncertainty in the or-
ganizational and economic system are divided into seven groups of termi-
nology. 
1.1. Uncertainty as a measure of information 
Uncertainty is seen as a measure of information. This is the most wide-
spread and firmly established in the scientific community understanding 
of uncertainty. Sufficiency of information about the conditions, limita-
tions and parameters of socio-economic systems, includes organizational 
and economic structures, indicative of a particular situation. In this con-
text, the perception of the category means that the overall information 
about a specific object, event or phenomenon is constant in the a priori 
information and the completeness of the real data. Redistribution of in-
formation about an object between the environment and the subject 
creates the communication process, in which the subject becomes aware 
of some information about a managed object, organizational and econom-
ic system. Absolute and relative magnitude of verifiable information and 
data with respect to the a priori constant is a measure of information, 
which is the size of the uncertainty. Verifiable information and data that 
have become reliable, objective and carry a meaning for the subject of 
management of organizational and economic systems have become in-
formation, assessment, and which is made to determine the uncertainty. 
 
Chapter 1. The provisions of the uncertainty in the economy 
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Thus, we can say that the development and management decision making 
is best done in a particular environment. Characteristics of certainty and 
“awareness” of organizational and economic system usually associated 
with entropy, but as will be shown later, the entropy is not the only meas-
ure by which to evaluate possible handling and stability of the system as a 
whole. 
 Managerial decision-making under uncertainty was investigated and 
studied by many scholars and experts. The complexity of the problem of 
decision making under uncertainty, as a rule, involve estimates of the ade-
quacy and effectiveness of management actions on the object. This gives 
rise to a variety of scientific approaches to the evaluation not only of un-
certainty, but also correct management decisions. Based on a synthesis of 
approaches to decision making under uncertainty the author creates two 
groups of methods. In the first group of methods as a basic indicator of the 
value of returns are accepted on the basis of which the chosen solution sa-
tisfies the maximum values of income. The second group of methods 
based on indicators of damage or loss that may arise. Optimization for the 
second group of methods is to find the point where the loss or damage will 
be minimal. Examples of the first and second group of methods can be 
found in N.P. Tikhomirov and T.M. Tikhomirova 1 , W. F. Sharpe, 
G. J. Alexander and J. V. Bailey2and many others. The use of combined 
techniques in the assessment of risks and uncertainties can be found only 
in the solution of highly specialized applications. Therefore, the search for 
                                                               
1Тихомиров Н. П., Тихомирова Т. М. Риск-анализ в экономике : [монография]. 
М. : Экономика, 2010. С. 223 (доходный метод); с. 162–178 (метод ущерба). 
2Шарп У., Александер Г., Бэйли Дж. Инвестиции. М. : ИНФРА-М, 2006. 
C. 169–194 (доходный метод). 
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universal means of optimizing the risk and uncertainty is an actual scien-
tific problem. 
In the study of uncertainty as a measure of information, many au-
thors have noted that the attainment of full knowledge of the subject in 
making management decisions about the object and its environment, in 
real and even under ideal conditions is impossible. Thus, R.M. Katchalov 
in his work suggests that "incomplete reflection principle persists because 
of the universal connection of all real-world objects and the infinity of 
their development"1.  
In this statement lies another dialectical problem of knowledge - 
limit development, limiting the information, the limit of uncertainty and 
certainty. Scientific knowledge of socio-economic phenomena leads to 
the conclusion that there are few objectives of limiting the parameters of 
the system. The development according to R.M. Katchalov is the process 
that cannot be restricted, except for the natural limitations on the lifetime 
of the socio-economic system. Considering the information that we can 
say that its limit is the set of objective and true information and data about 
the object of organizational and economic system. Thus, as a consequence 
of the uncertainty and certainty are the limiting parameters of "awareness" 
of organizational and economic system. 
In this case, the uncertainty cannot be separated from the socio-
economic system and is its integral part. Confirmation of such dogma can 
be found in D.P. Thunnisen, A.R. Daneshkhah, M. Meskon, M. Albert, 
F. Hedouri, A.A. Ivanov, S.Y. Oleynikov, S. Bocharov, A. Arkhipov, 
A.K. Bolshakov, R.M. Kachalov, L.I. Lopatnikova, L.N. Tepman and 
                                                               
1Качалов Р. М. Управление хозяйственным риском. С. 12. 
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many other scholars who hold the perception of uncertainty as a measure 
of information. 
The exact position of uncertainty as a measure of information lead 
M. Meskon, M. Albert, F. Hedouri, thinking that “the uncertainty of the 
environment is a function of the amount of information available to the 
organization (or person) on the specific factor, as well as a function of 
confidence in this information”1. Succinct statement by A. Arkhipova and 
A.K. Bolshakov the connection between uncertainty and socio-economic 
system demonstrates that “a more profound analysis of the economic 
process has shown that it is an inherent property of the uncertainty, and 
this, in turn, makes one economic entity to bear the costs of obtaining in-
formation”2. The same opinion of R.M. Katchalov3 has a saying that “un-
certainty is an objective property of economic processes”, assuming that 
the uncertainty in the broad sense - is synonymous with unreliability, lack 
of information in the preparation or decision making. 
Expanding the content of the uncertainty as a measure of the infor-
mation it is necessary to allocate the following provision, which focuses on 
the dynamic development of the organizational and economic system and 
its remoteness from the absolutely true information. 
 
                                                               
1Мескон М., Альберт М., Хедоури Ф. Основы менеджмента : [пер. с англ.]. 
М. : Дело, 1997. С. 85. 
2 Экономика : учебник / под ред. А. И. Архипова, А. К. Большакова. М. : Про-
спект, 2009. С. 47. 
3Качалов Р. М. Управление хозяйственным риском. С. 12. 
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1.2. Uncertainty as a reflection of the system  
with respect to the "ideal conditions" 
The uncertainty reflects the state of the system with respect to the "ideal 
conditions", when the knowledge is completely determined. The position of 
the gap between the actual level of "awareness" and the situation where 
information and data on the organizational and economic system are 
completely known very close to the first position of uncertainty and, in 
fact, is its consequence. Based on the first position of uncertainty, the 
amount of information can be calculated and expressed in terms of un-
certainty - entropy. Thus, the difference between the actual content of 
the information flow and the perfect amount of real information and data 
characterize the second position of uncertainty. 
Ideas about the perception of uncertainty as a state of the system 
with respect to the conditions when the information is completely known 
and defined, can be expressed in the research W.E. Walker, P. Harre-
moes, J. Rotmans, P. Janssen, D.P. Thunnisen, E.E. Kulikov, M.I. Vol-
kova, M. Grachev and many other scientists. All of them have come to 
believe that the uncertainty is the gap between expected and actual state 
of development of the organizational and economic system. Such a 
treatment of uncertainty is not very common, but has the right to exist. 
The reason to use such a definition is to include an information compo-
nent. State of the system in real and projected conditions is characterized 
by significant levels of knowledge, when the predicted situation is more 
preferable [for a positive scenario]. 
At the same time we have the question of the possibility of predict-
ing uncertainty. Discussion on the issue of predictability of uncertainty 
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runs into a contradiction between the semantic ambiguity and uncertain-
ty as the situation as a process. On one hand, uncertainty is expressed in 
terms of entropy, which is used to calculate the probability or frequency 
of occurrence of an event for the organizational and economic system. 
On the other hand the uncertainty of its perceived marginal changes. 
Thus, the preparation of forecast uncertainty should be based on several 
things at once. 
The discontinuity of the actual state "awareness" and an ideal leads 
to the need for self-generation of information to reduce uncertainty of 
the organizational and economic system. The planning is a variant of 
self-generation of information that is closely related to the prediction of 
uncertainty. The justification is often used to reverse planning statement 
that the activities of the entity need to plan for the environment because 
of the uncertainty. In the paper by M. Meskon, M. Albert, F. Hedouri, 
they single out one of the reasons for the need to plan arguing that the 
constant uncertainty of the future becomes the reason for which planning 
must be carried out continuously1.But under any scenario planning does 
not attempt to achieve completely deterministic knowledge of the situa-
tion, events and phenomena. On the contrary, there is a potential desire 
for sufficient "awareness." The level of adequacy in this context acts as a 
line of optimality, as data acquisition and data in excess of the normal 
(natural background) lead to excessive transaction costs of organizational 
and economic system. In this case, the optimal model of transaction 
costs, information retrieval is proposed by E.V. Popov 2, very close to the 
                                                               
1Мескон М., Альберт М., Хедоури Ф. Основы менеджмента. С. 52. 
2 Попов Е. В. Трансакции : [монография] / под ред. А. Д. Некипелова. Екате-
ринбург : Ин-т экономики УрО РАН, 2011. С. 91–104. 
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author's conclusions about the self-generation of information flows and 
the costs of acquiring information from the outside. 
In general, the uncertainty according to the second position can be 
described by the words of scholars such as W.E. Walker, P. Harremoes, J. 
Rotmans, P. Janssen. In their study, it is stated that "any state of uncer-
tainty for the system is different from the unattainable ideal situation that 
is completely deterministic knowledge of the relevant system"1. Very 
close to the same statement is characterized by uncertainty of M.I. Vol-
kov and M.V. Grachev, who argue that "uncertainty implies the existence 
of factors in which the results of actions are not deterministic"2. 
Complete information about the certainty of the organizational and 
economic system is not possible even in ideal conditions. Therefore, 
there is always some uncertainty range (top) or certainty (bottom). Thus, 
there is the possible formation of the dual object of analysis: the well-
known uncertainty and limit unattainable its level. Indirect evidence of 
this is the mechanisms and ways to evaluate this certainty, which will be 
discussed later. Confirmation of copyright proposals can be found in the 
words of D.P. Thunnisen. In terms of calculation and finding uncertain-
ty, "uncertainty is a state of ignorance. This provision formally defines 
uncertainty as the difference between the expected and predicted (beha-
vior), and future actions (behavior)"3. 
                                                               
1Walker W. E., Harremoes P., Rotmans J. et al. Defining uncertainty. A conceptual 
basis for uncertainty management in model-based decision support // Journal of integrated 
assessment. 2003. Vol. 4, no. 1. P. 5–17. 
2Волков М. И., Грачева М. В. Проектный анализ : учеб. для вузов. М. : Банки и 
биржи ; ЮНИТИ, 1998. С. 202. 
3Thunnisen D. P. Propagating and mitigating uncertainty in the design of complex 
multidisciplinary systems : [PhD thesis]. California Institute of Technology, 2005. 
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Given that the problems in the prediction of uncertainty resolved a 
lot of scenarios for the development of organizational and economic sys-
tem, it is advisable to consider the uncertainty from this point of view. 
1.3. Uncertainty as an opportunity  
to choose alternatives 
The uncertainty is perceived as a choice of alternatives and the multip-
licity of choices (the choice of variance).In many scientific publications 
there is an emphasis on the fact that uncertainty generates a plurality of 
different choice alternatives. On one hand, the multiplicity is caused by a 
variety of options for alternatives. On other hand, under conditions of 
uncertainty to establish a clear criterion for optimality and efficiency is 
difficult. 
Analyzing the emergence of alternative development scenarios of 
events or phenomena, making choices, the author concluded that the 
uncertainty is both a cause and effect, forming a closed loop. This is ex-
emplified by the previously noted problem of forecasting in the face of 
uncertainty, when its solution is to create a number of possible scenarios. 
The inverse model can be a situation a decision when there is a wide va-
riety of options or scenarios - this leads to ambiguity of choice and as a 
consequence, the emergence of uncertainty. 
Among the experts involved in the uncertainty in the availability of 
alternatives we can include C. Rodger, J. Petch, L.F. Dogil, E.E. Kuli-
kova and many others. They perceive the uncertainty not as a system of 
state for information, but allowed the review of the theoretical uncertain-
ty and supplement the analytical content of the results uncertain. The 
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closest interpretation of uncertainty as a set of alternatives is C. Rodger 
and J. Petch: "uncertainty means many quantitative values of the system1. 
The relationship between information and the system state is em-
phasized in the work of E.E. Kulikova. She notes that "uncertainty is a 
state of ambiguity, future events, and they cannot be predicted, which is 
caused by incomplete or inaccurate information"2. 
It is worth noting that the third position of uncertainty includes not 
only the availability of alternatives, but also implies the existence of sev-
eral variants of their realization. This refers in the work of O.A. Kulagin, 
who argues that "in general, the uncertainty in the models of decision-
making should be understood as having multiple possible outcomes of 
each alternative"3. 
Therefore, the uncertainty becomes layered. The first level is asso-
ciated with the presence of alternative organizational-economic system, 
including alternatives to the status of events of the system. Causal plural-
ism of uncertainty is reduced to the basic nature of the contents of uncer-
tainty - of unworthiness or lack of information. The second level is the 
variability of outcomes of each alternative, thereby introducing ambiguity 
in the result. The third level concerns the ambiguity of choosing a partic-
ular alternative, because it cannot be used in the evaluation criteria of ef-
ficiency and optimality of alternatives. The third level is the uncertainty 
of decision making. 
                                                               
1Rodger C., Petch J. Uncertainty and risk analysis : a practical guide from Business 
Dynamics. PricewaterhouseCoopers, 1999. Р. 1. 
2Куликова Е. Е. Управление рисками… 
3Кулагин О. А. Принятие решений в организациях : учеб. пособие. СПб. : Изд. 
дом «Сентябрь», 2001. 
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Revealed multi-level uncertainty is  in fact a short proof of the va-
lidity of the classification uncertainty launched by V.I. Avdiyskim and 
V.M. Bezdenezhnykh1. 
Alternative choice of directions of development of events and phe-
nomena and the whole system is considered in the dynamic of change. 
Pulling away from the dynamic development of the organizational and 
economic system, we can note the following provision of the uncertainty 
associated with the nature of received information resources. 
1.4. Uncertainty as a quality characteristic  
of information 
Uncertainty defines the quality of information (accuracy, completeness, 
value, relevance, clarity)2. 
Uncertainty analysis of the concepts of this provision shows that the 
concepts of meaningful group include a large number of definitions that  
in some way give an estimate of the information. The most common as-
sessment of the information in the context of the uncertainty is associated 
with the reliability of the information and data, their completeness and 
objectivity. The features of information value, relevance and clarity are 
used less commonly. In general, a set of qualitative characteristics of in-
formation proposed by E.V. Popov, can be used in the interpretation of 
the category of "uncertainty". If the characteristics of accuracy and com-
pleteness do not have any difficulties, the use of other features should be 
clarified. 
                                                               
1Авдийский В. И., Безденежных В. М. Неопределенность, изменчивость и про-
тиворечивость в задачах анализа рисков поведения экономических систем // Эф-
фективное антикризисное управление. 2011. № 3(66). С. 54. 
2Попов Е. В. Трансакции. С. 81. 
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The value of information is one of the most important characteris-
tics in determining the uncertainty. The concept of value is subjective, 
which means depending on the value of information on the objectives 
and interests of the subject of organizational and economic system. In-
formation is valuable only in circumstances where its application can 
bring a real effect in making management decisions, to become the crite-
rion of optimality, efficiency, or predisposition to a particular alternative. 
In this context, the value is perceived as synonymous with the signific-
ance of information, which is somewhat different from those of the au-
thor's vision E.V. Popov the maintenance of the value of information. 
The study of  E.V. Popov value is associated with the concept of price or 
cost information, the possibility of separating some subjects to its acquisi-
tion, and others who cannot get (acquire) valuable information. The au-
thor believes that such a view in the general understanding of the infor-
mation is not correct and can be used with some assumptions. These as-
sumptions include the study of transaction costs and hence the appear-
ance of the original cost of information. 
In addition, valuable information related to the unavailability of 
other subjects as E.V. Popov thinks. However, the fact that information is 
not available does not make it valuable. The only consequence of that is 
its limitation. But the study of E.V. Popov emphasizes that "only having a 
certain value information can be a means of reducing uncertainty"1. 
Another important characteristic of information is its relevance. As 
an independent feature, it is practically not used. Most often, the relev-
ance is considered in conjunction with other performance of data (accura-
cy and / or value) as a link between the change in the conditions of the or-
                                                               
1Попов Е. В. Трансакции. С. 81. 
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ganizational and economic system and motion in space-time continuum. 
Value or validity, as noted, are subjective characteristics. Their status de-
pends on the time and place of use. Thus, the uncertainty can be reduced 
if and only if the information has the characteristic of relevance. 
A special type of uncertainty arises in a situation when the informa-
tion is unclear; it is incomprehensible to the subject of organizational and 
economic system. This specific type of uncertainty can be caused by a 
number of problems or difficulties. These problems include: violation of 
channels of communication in organizational and economic system lead-
ing to distortion of information, difficulties in encoding-decoding, when 
the information must be transformed into any suitable form for the per-
ception, as well as the level of "education" of the subject or object (suggests 
the presence or absence of knowledge to interpret the information). 
Considering the uncertainty of the quality of the information it is 
necessary to study the consequences of uncertainty. As a separate pheno-
menon of socio-economic system the uncertainty can create independent 
or dependent threats to the system. Thus, the following provision of un-
certainty would be depending on the study and the uncertainty generated 
by its positive and negative effects. 
 
1.5. Uncertainty as a source of attributive risk 
Uncertainty is an attributive source of risk. There are quite a few works 
devoted to the relationship between uncertainty and risk, which state that 
uncertainty is a direct source of risk. Studies the relationship of uncertain-
ty and risk involved and engaged, both Russian and foreign researchers. 
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Among them L.N. Tepman, T. Bedford, R.T. Cooke, Y.D. Vishnyakov, 
N.N. Radaev, N.B. Ermasova, V.V. Hristianovsky, V.P. Shcherbina and 
many others. 
Turning to these scholars, the author gives a very similar concept of 
uncertainty, demonstrating that the risk is a consequence of the existence 
of uncertainty. The provision that the risk is not only a consequence but 
also can be characterized by uncertainty, the author used only in the con-
text of a priori dependence. The author is inclined to assume that the a 
priori risk really is in direct proportion to the uncertainty, that is, with an 
increase in uncertainty increases the risk. The magnitude of growth may 
vary due to the elasticity and the risks in relation to the uncertainty. De-
velop a posteriori, which assumes the application of certain management 
measures to the uncertainty, can destroy a direct relationship. Proactive 
management of uncertainty can create an inverse relationship, or at least 
maintain indifference to the risk of changes in uncertainty. Schematically, 
this dependence can be expressed in the figure 1. 
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Figure. 1. Options for the approximate dependence of risk and uncertainty1: 
a –a priori relationship; b– a posteriori relationship 
This assumption is based on the author's fundamental differences be-
tween the risks and uncertainties. The study of N.B. Ermasova notes that 
"the uncertainty - is the essential characteristic, and the risk - a form of 
manifestation of uncertainty"2. Extension of the relationship of risks and 
uncertainties is given by L.N. Tepman, who links these processes to the 
theory of the systems' risks are considered as a property inherent in any 
type of purposeful activity. It manifests itself as uncertainty in the proba-
bilistic realization of the objective functions, the nature, content, focus 
and achieves the conditions which are not clear to the subject"3.In this 
case, L.N. Tepman gives a description of risk in terms of its components, 
which in his vision are the features of the risk. Singularities of risk include 
uncertainty, surprise, uncertainty, the assumption that success will come4. 
                                                               
1Compiled by the author. 
2Ермасова Н. Б. Риск-менеджмент организации. С. 41. 
3Тэпман Л. Н. Риски в экономике. С. 14. 
4Там же. С. 8. 
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By the definition of O.A. Kulagin1"uncertainty is the cause of risk in 
decision making", and the risk is identified with the possibility of an ad-
verse outcome in the face of uncertainty. T. Bedford and R.T. Cooke2have 
similar views.  They describe the risk from two sides: the danger (or ha-
zard) and uncertainty (as a quantitative estimate of the probability). 
However, in contrast to the definitions of the relationship of risks 
and uncertainties by N.B. Ermasova, L.N. Templan, T. Bedford and R.T. 
Cooke, the study of J.D. Vishnyakov and N. Radaev is more profound. 
They immediately point out that there are several points of view on the re-
lationship of uncertainty and risk. The first group views J.D. Vishnyakov 
and N.N. Radaev3 include a view that the risk caused by uncertainty. Ac-
cording to them in this case the uncertainty is thought to be an incomplete 
and inaccurate understanding of the importance of various parameters in 
the future, generated by the incomplete and / or inaccurate information. 
The second group of concepts includes an idea that the risk is a kind of 
uncertainty, when the onset of events likely and there is an objective as-
sessment of their credibility. In this context, J.D. Vishnyakov and 
N.N. Radaev believe that "the difference between risk and uncertainty re-
lates to a method of information and tasks defined by the presence (in the 
case of risk) or absence (with uncertainty), the probability characteristics 
of uncontrolled variables." At the same time, in their understanding of 
"risk - the uncertainty about potential losses on the way to the goal"4. 
Author's position is similar, but not identical in terms of J.D. Vish-
nyakov and N. Radaev the relationship of risk. As both the first and 
                                                               
1Кулагин О. А. Принятие решений в организациях. 
2Bedford T., Cooke R. T. Probabilistic risk analysis : foundations and methods. Cam-
bridge University Press, 2001. Р. 10. 
3Вишняков Я. Д., Радаев Н. Н. Общая теория рисков. С. 26. 
4Там же.C. 21. 
 
Chapter 1. The provisions of the uncertainty in the economy 
 29 
second group of opinion binds to the uncertainty of risk, the evidence and 
the scientific rationale for the author's approach to a posteriori function of 
uncertainty and risk can be found in the provisions limiting the uncertain-
ty theorem, which states the existence of "quantum control action"1the 
uncertainty in which the trajectory of the development of organizational 
and economic system begins to change. 
Thus, there is conditional dependence of risk and uncertainty. Indi-
rectly, this claim of V. Hristianovsky and V.P. Shcherbina says that "the 
uncertainty of many of the economic situation makes it necessary to risk 
decision-making, the need to anticipate the consequences of decisions, 
the need for a systematic approach for any form of management action"2. 
The linear sequence of cyclic shifts of uncertainty and risk is pro-
vided in the E.A. Smirnov3, where the beginning of the cycle due to the 
uncertainty that creates risk. Cyclicity based on the fact that the risks of a 
first step leading to the emergence of a new uncertainty, which in turn 
gives rise to new risks. E.A. Smirnov calls this process of "transformation 
of the risks of uncertainty," although it would be more faithful to the con-
trary, since the risk is a consequence of uncertainty. 
Ideas about the cycling of uncertainty and risk have led the author to 
create a model that extends the classical notion of a consistent turnover of 
uncertainties and risks. In symbolic form, the model might look like, pre-
sented in the figure 2. 
                                                               
1Авдийский В. И., Безденежных В. М. Неопределенность, изменчивость и про-
тиворечивость… С. 59. 
2Христиановский В. В., Щербина В. П. Экономический риск и методы его из-
мерения. Донецк : ДонНУ, 2000. С. 100. 
3Смирнов Э. А. Разработка управленческих решений : учеб. для вузов. М. : 
ЮНИТИ-ДАНА, 2002. С. 103. 
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Figure. 2. Cyclic conversion sequence  
uncertainty and risks (risk tetraplet)1: 
FU - uncertainties; U - uncertain; RF - risk factors; R - risk 
 
With the cyclic sequence of transformations is very closely related 
"cascading" of uncertainty and risk. Cascade involves the effect of ava-
lanche risks and uncertainties in pairs, as well as uncertainties and risk 
factors. The existence of such a phenomenon only in relation to the ef-
fects of risk was observed in the study M. Pergler and E. Lamarre. This 
phenomenon has been called by them a "risk cascade" 2, implying that the 
union of the effects of various orders, which in future could affect the fi-
nancial results of the entity. They also noted the importance of the cas-
cade under conditions of uncertainty, the statement that "the idea of the 
risk of a cascade is particularly important during periods of instability", 
clearly indicates the need for a detailed study of the relationship. 
In the domestic literature the question of formation of avalanche 
risk and build a model of co-generation dedicated to the study of risks 
V.A. Kunin3. His research focuses on the impacts of risks and risk man-
agement measures on the efficiency of business in the light of new risks 
generated by the implementation of these measures. V. Kunin based his 
                                                               
1Составлено автором. 
2 Pergler M., Lamarre E. Upgrading your risk assessment for uncertain times 
// McKinsey working papers on risk. 2009. Р. 2–3. 
3 Кунин В. А.Модель лавинной генерации предпринимательских рисков // 
Экономика и управление. 2008. № 5. С. 92–100. 
FU U RF R 
cyclic sequence 
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work on building the basic structure of graphs and combinations of risks 
through the final and intermediate states of the system risks. A similar but 
more simplified view of a directed graph risks proposed in N.P. Tikhomi-
rov and T.M. Tikhomirova1.  
However, V.A. Kunin does not account for uncertainty in his study. 
It assumes that risks generate themselves, which, in my opinion, is not 
true. Stages of transformation or conversion of uncertainty and risk sug-
gests that the initial uncertainty and risk analysis will rise to new risks but 
with a different potential impact. Review of scientific literature suggests 
that the study of cascade effects have been neglected. The number of jobs 
where there is mention of an avalanche or a cascade of risks with a link to 
the uncertainty is very limited. 
In contrast to the views M. Pergler, E. Lamarre and V.A. Kunin, 
the author proves not only the cascade and cyclical uncertainty and risks 
to be functioning as intermediaries in the form of uncertainties and risk 
factors, but the wave nature of these phenomena. Based on the fact that 
the transformation or conversion is accompanied by a change in the po-
tentials of each element, then with an increase in a number of cycles, net 
of risk and uncertainty will increase exponentially. Approximate expres-
sion of the idea of converting the wave theory of uncertainty and risk can 
be a schematic representation of the process in figure 3. 
 
                                                               
1Тихомиров Н. П., Тихомирова Т. М. Риск-анализ в экономике. С. 224. 
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Figure. 3. Wave representation of cascade transformations  
uncertainty and risks1 
Drawing attention to the basic primary which is the uncertainty 
which depend on the magnitude of the uncertainty, and in consequence 
the size of the risk is to clarify what inducing factors may cause the devel-
opment of the cascade process, or be a catalyst for the entire cycle. 
O.A. Kulagin2 in his study summarizes the classification of uncer-
tainties, which are formed by the two classification criteria: the source of 
uncertainty (uncertainty environment, personality factors of uncertainty) 
and the nature of uncertainty (random factors, non-random factors). As 
you can see, these signs cannot serve as the basis of an integrated devel-
opment model, the factor of dependence and the result are very uncertain. 
More concisely and with fewer errors the uncertainties are divided by 
                                                               
1Compiled by the author. With each subsequent cycle (1 ... 4 ...), the wavelength in-
creases. 
2Кулагин О. А. Принятие решений в организациях. 
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N.Y. Petrakov, V.I. Rotar and S.A. Aivazian1.In their view, the factors of 
chance and uncertainty in the organizational and economic system can be 
grouped in two ways: the socio-economic and feasible. Such a typology of 
uncertainty can form-factor model consisting of four series of dependent 
components. Thus, the factor model can determine the size of the poten-
tial at each stage of the conversion cycle of uncertainty and risk based on 
their differences and similarities. 
After identifying the basic differences between the risks of uncertain-
ty, leta move to the next position of uncertainty. Potential loss or damage 
from the risks can also be dependent on the uncertainty. Therefore, the 
following statement discloses the effects of a multiplicity of events and 
phenomena in the organizational and economic system in particular and 
as the whole. 
 
1.6. Uncertainty as the ambiguity  
of outcomes 
The uncertainty involves ambiguity in the implementation of events 
generated by the factors of unknown nature. Using synectic approach to the 
study of this situation of uncertainty leads to the fact that it is very similar 
to the third position, which includes a choice of alternatives and multip-
licity of choice. However, the essence of the ambiguity of the implemen-
tation of the event implies the result of each event. In the organizational 
and economic system, the result of the implementation of the event can 
take the form of the effect or efficacy when it comes to making decisions 
                                                               
1Петраков Н. Я., Ротарь В. И., Айвазян С. А.Фактор неопределенности. С. 13. 
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and the consequences of these decisions. It is worth mentioning the work 
of E. Efimova, who rightly notes that "the uncertainty as an integral fea-
ture of economic activity, reducing its effectiveness"1. 
The dynamic development of the organizational and economic sys-
tem may imply that a change in uncertainty leads to a change possible 
outcomes, but that is not true. The outcome of the events related to the 
risk and therefore requires consideration of both positive and negative 
consequences. Uncertainty here just means that the effects may be of dif-
ferent perceptions of the system and the outputs of the events depending 
on the goals will also be ambiguous. 
M. Meskon, M. Albert and F. Hedouri provide a clear definition of 
what "the decision is made under uncertainty, where it is impossible to 
estimate the probability of potential outcomes. This should take place 
when the factors requiring consideration are so new and complex, that it 
is impossible to obtain sufficient relevant information"2. Therefore, the 
uncertainty creates a multitude of results, which are then subjected to a 
balanced assessment of risk analysis using the mathematical expectation 
and other means of averaging. 
The ambiguity of the implementation of events, in principle, sug-
gests that the effects of an event are determined by factors which are the 
subject of management of organizational and economic systems either do 
not know any information about these factors is insufficient. M.I. Volkov 
and M. Grachev emphasize that the "uncertainty implies the existence of 
factors in which the results of actions are not deterministic, and the ex-
tent to which these factors influence the outcome is unknown"3. Thereby, 
                                                               
1Ефимова Е. Г. Экономика : учеб.пособие. М. : МГИУ,2008. С. 172. 
2Мескон М., Альберт М., Хедоури Ф. Основы менеджмента. С. 154. 
3Волков М. И., Грачева М. В. Проектный анализ. С. 202. 
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the objectivity and validity of the ambiguity of the implementation of the 
event as a form of uncertainty is evident and no longer require confirma-
tion. 
The final provisions of the uncertainty of the organizational and 
economic system are its influence on the parameters of stability and flex-
ibility. Uncertainty of the current practice parameter is estimated by the 
entropy, which are the opposite manifestations of negative entropy. The 
following discloses the position of the interaction of entropy and negative 
entropy, and their influence on the management of organizational and 
economic system. 
 
1.7. Uncertainty as a natural limiting  
handling and stability 
Uncertainty is a natural limitation of controllability and stability of or-
ganizational and economic system. As already noted, the entropy is a pa-
rameter estimation of uncertainty in the organizational and economic 
system. In general, the entropy can be described as a measure of chaos, 
disorder. The inverse is a manifestation of entropy negative entropy - are 
inversely proportional to its entropy. It describes the ordering system. 
The ratio of entropy and negative entropy describes the ability of the sys-
tem to be sustainable, stable condition. This state is talking about the 
controllability of the system. The higher the controllability, the system is 
more responsive to the effects of external and internal environment. 
Insurmountable limit of uncertainty leads to the fact that it is not 
possible to achieve a state of complete controllability and stability. Orga-
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nizational and economic system is in the framework of natural limits, 
which in any scenario will not be able to move above. 
Thus, in the organizational and economic system there is a thre-
shold for controllability and stability, which is deterministic uncertainty. 
The control action allows for uncertainty by using preventive measures to 
change the actual state of the controllability and stability, thereby bring-
ing it closer to the limiting threshold. 
1.8. The concept and research of uncertainty 
Examining the situation of uncertainty about the organizational and 
economic system, it is possible to come to a conclusion about the com-
plexity of the category of "uncertainty" and the need for its interpretation 
in a systematic way. Therefore, the author puts forward his own concept 
of the category of uncertainty regarding the organizational and economic 
systems. 
Uncertainty of the organizational and economic system is a situa-
tion of ambiguous events or phenomena, suggesting the emergence of a 
set of alternatives for their implementation, leading to positive or nega-
tive effects, accompanied by the poor quality of information and the op-
position of determinism.    
In general the provisions of uncertainty that were looked at by the 
author give a comprehensive idea of its basic characteristics. However, in 
the scientific literature there are descriptions of the uncertainty is not 
subject to the extended position. In this issue you can apply to foreign 
studies, where the uncertainty is studied in a somewhat different perspec-
tive than in the domestic scientific literature. 
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Differences between the approaches of studying the uncertainty are 
associated mainly with the use or application of the direction of scientific 
results. Domestic research is mainly focused on the understanding of un-
certainty to identify patterns of development and its impact on socio-
economic processes. In foreign studies, however, the study of uncertainty 
is taken in a different way in order to develop management decisions and 
describe the effect of uncertainty on the production and economic results 
of the economic agents. For a complete and comprehensive study of the 
author is considered appropriate to focus on the positions of foreign re-
searchers in terms of uncertainty. 
Theoretical and methodological review of foreign scientific litera-
ture has shown that as a rule, the uncertainty is considered to be a state of 
the environment. A lot of work is devoted to the concept of interaction 
between businesses and the environment in which they operate. In the 
works of A.A. Alchian1, T. Burns and G. M. Stalker2, P. R. Lawrence 
and J. W. Lorsch3, J. D. Thompson4and many others from the perspec-
tive of organization theory uncertainty is described as a feature of the en-
vironment in terms of economic cooperation and political and legal envi-
ronment of communication and organization of the state. So J.D. 
Thompson’s comparison of uncertainty leads to organizational difficul-
ties, arguing that "it is a fundamental problem with which the senior 
                                                               
1Alchian A. A. Uncertainty, evolution and economic theory // Journal of political 
economy. 1950. No. 58. P. 211–221. 
2Burns T., Stalker G. M. The management of innovation. Oxford University Press, 
1994. 
3Lawrence P. R, Lorsch J. W. Differentiation and integration in complex organiza-
tions // Administrative science quarterly. 1967. No. 12. P. 1–47. 
4Thompson J. D. Organizations in action ; Social science bases of administrative 
theory. McGraw-Hill, 1967. 
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management of [the top level of administration], organizations must 
cope" 1. 
The study, based on organization theory, draws attention to the va-
riability of the individual elements of the environment, as well as a pre-
disposition to study the uncertainty. These points allowed a subsequent 
expansion to come to classical ideas and helped define what actually con-
stitutes uncertainty. 
Empirical research by E. J. Milliken2suggests a systematic approach 
to uncertainty as an element of the environment, which peaked in the 
1970s. The universal opinion of E.J. Milliken about the uncertainty re-
veals the differences between the perceptions of the same uncertainty of 
the various actors. Besides a great importance for the present study, it 
draws a parallel between strategic planning and the impact of uncertainty 
on the process, resulting in that the "uncertainty could paralyze the 
process of strategic planning." 
In the paper E. J. Milliken questioned the definition of uncertainty 
in terms of its sources, because they cannot be represented sufficiently to 
be able to make decisions based on the weighted estimates of uncertainty. 
The approach of E.J. Milliken is based on a multi-dimensional uncer-
tainty, which consists of three dimensions - the state, action and reaction 
that influence management decisions. 
Before  E. J. Millikenthe issue of uncertainty was studied by 
R. B. Duncan3, who connected it with the uncertainty of parameter 
                                                               
1Ibid.Р. 159. 
2Milliken E. J. Three types of perceived uncertainty about the environment : state, ef-
fect, and response uncertainty // Academy of Management review. 1987. Vol. 12, 
no. 1.P. 133–143. 
3Duncan R. B. Characteristics of organizational environments and perceived envi-
ronmental uncertainty // Administrative science quarterly. 1972. No. 17.P. 313–327. 
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complexity (number of elements of organizational and economic system) 
and variability (changes in the environment, leading to a large number of 
potential outcomes). Subsequently, this assumption has been criticized 
by H. K. Downey, D. Hellriegeland J. W. Slocum1, which found no cor-
relation between any of dependences. 
Other approaches to foreign scientific literature based on a compar-
ative measure of the uncertainty relation and objective data about the en-
vironment or specific objects and phenomena of socio-economic 
processes, including through a volatility index of the environment, as 
proposed in the study of H. Tosi, R. Aldag and R. G. Storey 2 , 
H. K. Downey, D. Hellriegel and J. W. Slocum3and other scientists. 
The volatility of the environment, that is the variability that can be 
represented as the amplitude of oscillation parameters, suggests the un-
predictability of the uncertainty in its purest form. This focus emphasizes 
the difference between the uncertainties of risk, which is subject to the 
established law of distribution of damage. 
The next milestone in the scientific study of uncertainty has been a 
transition to the consideration of the internal environment of organiza-
tional entities and identifying sources of uncertainty on the basis of their 
generators. According to R.E. Miles and C.C. Snow the uncertainty is 
identified with the internal organization of the environment, analyzing 
the "uncertainty as predictable conditions in your environment"4. Here 
                                                               
1Downey H. K., Hellriegel D., Slocum J. W. Environmental uncertainty : the construct 
and its application //Administrative science quarterly. 1975. No. 20.P. 613–629. 
2Tosi H., Aldag R., Storey R. G. On the measurement of the environment : an assess-
ment of the Lawrence and Lorsch environmental uncertainty scale // Administrative 
science quarterly. 1973. No. 18. P. 27–36. 
3Downey H. K., Hellriegel D., Slocum J. W. Environmental uncertainty… 
4Miles R. E., Snow C. C. Organizational strategy, structure, and process. McGraw-
Hill, 1978. Р. 195. 
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are the following sources of uncertainty: customers, competitors, suppli-
ers, financial markets, labor organizations and control agencies. A more 
advanced look at the sources of uncertainty was cited by R. L. Priem, 
L. G. Love and M. A. Shaffer1. They refer to sources other than the des-
ignated organizations, competitors, government and social change, in-
ternational trade opportunities and access to world markets and a number 
of other potential sources of uncertainty. 
An important scientific problem, illuminated in the foreign litera-
ture, was the problem of adapting the organizational and economic sys-
tems in conditions of uncertainty. And here are two approaches.  Much 
of the research activities of the organization affected changes in demand 
for products or services. These studies include the work of M. Bensaou 
and E. Anderson2, P. Kale and P. Puranam3, G. Walker and D. Weber4. 
The second group studies the organization and its performance, 
suggesting the impact of the change when the impact of labor. The fol-
lowers of this view are J. W. Coles and W. S. Hesterly5, M. G. Colombo6, 
                                                               
1Priem R. L., Love L. G., Shaffer M. A. Executive’s perception of uncertainty sour-
ces : a numerical taxonomy and underlying dimensions // Journal of management. 2002. 
Vol. 28, no. 6. P. 725–746. 
2Bensaou M., Anderson E. Buyer-supplier relations in industrial markets:when do 
buyers risk making idiosyncratic investments? // Organization science. 1999. Vol. 10, no. 4. 
P. 460–481. 
3Kale P., Puranam P. Why managers choose equity ownership in inter-firm relation-
ships? // Reuer J. J., Ariсo A. (eds.). Strategic alliances : governance and contracts. Pal-
grave Macmillan, 2006. 
4Walker G., Weber D. A transaction cost approach to make-or-buy decisions // Ad-
ministrative science quarterly. 1984. No. 29.P. 373–391; Walker G., Weber D. Supplier 
competition, uncertainty and make-or-buy decisions // Academy of Management journal. 
1987. Vol. 30, no. 3. P. 589–596. 
5Coles J. W., Hesterly W. S. The impact of firm-specific assets and the interaction of 
uncertainty : an examination of make or buy decisions in public and private hospitals 
// Journal of economic behavior and organization. 1998. No. 36. P. 383–409. 
6Colombo M. G. Alliance form : a test of the contractual and competence perspectives 
// Strategic management journal. 2003. Vol. 24, no. 12.P. 1209–1229. 
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T. B. Folta and M. J. Leiblein1, J. B. Heide and G. John2, L. Poppo and 
T. Zenger3, M. D. Santoro and J. P. McGill4and many others. 
Adaptation of the organizational and economic system to a changing 
environment related to the economic consequences of refusal to accept 
the changes and save the current status and position of the system. In the 
paper E. J. Milliken emphasized that the effect of changes in uncertainty 
captures the uncertainty about the potential consequences for the firm5. 
This statement reveals a series of studies on the costs of the organization to 
adapt to uncertainty. 
In the foreign scientific community of the costs the adaptation costs 
are referred to as "uneven management." Correction of the subjects of or-
ganizational and economic system, this situation brings the system into a 
state of "leveled governance", where as a particular case may be cost exclu-
sion. A common form of adjustment costs are transaction costs, which in 
the issue of adapting the organization of uncertainty mentioned 
J. Nickerson and T. Zenger6. 
"Uneven Governance" is caused by the influence of the uncertainty 
of internal and external environment in which foreign literature is often 
replaced by endogenous and exogenous forms. Thereby, the difference be-
                                                               
1Folta T. B., Leiblein M. J. Technology acquisition and the choice of governance by 
established firms : insights from option theory in a multinomial logit model // Academy of 
Management best paper proceedings. 1994. Vol. 27, no. 3. 
2Heide J. B., John G. Alliances in industrial purchasing : the determinants of joint ac-
tion in buyer-supplier relationships // Journal of marketing research. 1990. Vol. 27, 
no. 1.P. 24–36. 
3Poppo L., Zenger T. Do formal contracts and relational governance function as subs-
titutes or complements? // Strategic management journal. 2002. Vol. 23, no. 8.  
P. 707–725. 
4Santoro M. D, McGill J. P. The effect of uncertainty and asset co-specialization on 
governance in biotechnology alliances // Strategic management journal. 2005. Vol. 26, 
no. 13.P. 1261–1269. 
5Milliken E. J. Three types of perceived uncertainty about the environment… 
6Nickerson J., Zenger T. A knowledge-based theory of governance choice : the prob-
lem solving approach // Organization science. 2004. Vol. 15, no. 6. P. 617–632. 
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tween sources of uncertainty makes it possible to use different strategies to 
adapt to uncertainty. Actual strategies may involve management of ex-
ogenous and endogenous uncertainty. An example of adaptive manage-
ment to work out mechanisms to different types of uncertainty is the study 
of K. M. Sutcliffe and A. Zaheer1. 
Conclusions 
Research and synthesis of theoretical and methodological principles 
of the uncertainty in the economy, proposed by Russian and foreign 
scientists, allowed the author to complement and extend the fundamental 
concepts of the nature of uncertainty and its importance in matters of fact 
description of risks and their constitutive exposure to uncertainty. The re-
sults obtained in the course of study in the first chapter can make a num-
ber of theoretical conclusions. 
1.  In many aspects the category of "uncertainty" it is important to 
clarify a number of fundamental features, properties and characteristics of 
the presence of uncertainty in the economy, particularly in organizational 
and economic systems of various orders. In this regard, the author con-
ducted a comprehensive analysis of the category of uncertainty, which is 
possible to form the seven pillars of the uncertainty, which in varying de-
grees, are manifested in the socio-economic processes that affect the state 
of the environment, the possibility of making management decisions, the 
consequences of these decisions and the outcome of the implementation 
of uncertainties for the subsequent development of the system. 
                                                               
1Sutcliffe K. M., Zaheer A. Uncertainty in the transaction environment : an empirical 
test // Strategic management journal.1998. Vol. 19, no. 1. P. 1–23. 
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The provisions of the uncertainty of the author of such moments 
were considered manifestations of the consequences of the presence of 
uncertainty in the economy as a choice of alternatives, attributiveness 
source of risk, ambiguity, outcome of events and limited controllability 
and stability. In addition, uncertainty is viewed not only as a set of conse-
quences of its manifestations, but also as an essential condition of the sys-
tem. To clarify the provisions of the uncertainty in this respect the author 
proposed to consider the uncertainty as a measure of information or 
knowledge as a characteristic quality of information and as a reflection of 
the system with respect to the "ideal conditions". 
2. Based on the above provisions of the uncertainty, the author pro-
posed to use a universal definition of this category, which includes most of 
the important and fundamental characteristics. Thus, in author’s view, the 
uncertainty of the organizational and economic system - a situation of 
ambiguous events or phenomena, suggesting the emergence of a set of al-
ternatives for their implementation, leading to positive or negative effects, 
accompanied by the poor quality of information and the opposition of de-
terminism. 
Clarification of the concept of uncertainty is an important point for 
the continuation of the study, because from what mandatory rules laid 
down initially in the nature of the uncertainty depends on the construc-
tion of theoretical and methodological apparatus of the study. The find-
ings and results should correspond with those fundamental provisions 
which are laid in the very definition of uncertainty, and conflict with other 
conclusions drawn based on the original premise. 
3. Considering one of the provisions of uncertainty as the source of 
the attributive risk the author identified a priori and a posteriori relation-
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ship between uncertainty and risk. On one hand, the uncertainty while 
other things stay equal gives rise to a new risk. But, in my opinion, it can 
be observed only in those cases where there is no impact (management) 
on the very uncertain. This relationship is referred to as the author of a 
priori because of uncertainty caused by cash-organizational economic en-
vironment. 
On the other hand, when the situation changes and the principle of 
"ceteris paribus" is no longer valid, the so-called a posteriori shows the re-
lationship between the uncertainty and the risk. The essence of the a post-
eriori function is disproportionate feedback when the waters of the influ-
ence of pre-emptive management of risk with an increase in uncertainty, 
in contrast, is reduced and shows their indifference, as well as in reducing 
the uncertainty when the risk may increase. 
As a result, for different situations are characterized by different inte-
raction of uncertainty and risk. In some cases, it will be possible to assert 
the presence of a priori and a posteriori about other relationships. These 
conclusions of the author allow us to consider the socio-economic 
processes from many points of view and consider the moments when you 
may or may not proactive managerial action. 
4. In the a priori uncertainty and risk depending on the author ex-
pands and clarifies the perception of turnover or force conversion of the 
impact of uncertainty in the final risk to organizational and economic sys-
tem. The author includes in this process of transformation of the four 
elements: uncertainty, uncertainty, risk factors, risk. This list of elements 
presents as the final category (uncertainty and risk) and intermediates 
(factors that cause uncertainty and certainty). Represented by the trans-
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formation of uncertainty and risk is designated as the author of "tetraplet 
risk", which clarifies the process of formation of the risks themselves. 
5. With the introduction into scientific models "tetraplet risk" asso-
ciated another author’s conclusion, who regards the nature of the trans-
formation of uncertainty and risk. Perceiving the transformation as an on-
going dynamic process the author has been hypothesized that this process 
is cyclical and its important conceptual characteristics of a "cascading" 
and "waviness." 
The wave cascade transformation determines that the original points 
to the dynamics of organizational and economic system as a source of 
formation and realization of uncertainty can cause not only an appropri-
ate risk model "tetraplet risk", but also generate new uncertainties, which 
as in domino will be continuously giving rise to new risks and so on until 
such time as the list of interrelated risks is reached. 
So, identifying and clarifying the provision of uncertainty with the 
proposal of the original copyright of hypotheses about the relationship of 
uncertainties and risks that have been scientifically validated and reasona-
ble, extend the classical notions of uncertainty and complementary theo-
retical studies scholars in this matter, which in turn allows go to the as-
sessment methodology and uncertainty analysis. 
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Chapter 2 
 
The characteristics  
of uncertainty and certainty 
2.1. Classification of uncertainty 
The mention of the existence of different types of uncertainty makes 
the task of ordering a reasonable approach to the classification of uncer-
tainty in both the domestic and in foreign literature. A variety of theoreti-
cal perspectives on uncertainty may indicate the presence of conceptual 
classifications, but in reality to find a detailed classification is not possible. 
The most common classification of uncertainty is based on a limited 
number of criterial attributes. Among domestic investigations, which con-
tains the classification of the uncertainties can be identified A.A. Ivanov, 
S.Y. Oleynikov, S.A. Bocharov1, J.D. Vishnyakov and N.N. Radaeva2, 
V.F. Kapustin3, L.F. Dogil4 and others. Foreign scientists and experts 
                                                               
1Иванов А. А., Олейников С. Я., Бочаров С. А. Риск-менеджмент : учеб.-метод. 
комплекс. М. : Изд. центр ЕАОИ, 2008. С. 54–55, 113. 
2Вишняков Я. Д., Радаев Н. Н. Общая теория рисков. С. 27–33. 
3Капустин В. Ф. Неопределенность : виды, интерпретации, учет при модели-
ровании и принятии решений // Вестник СПбГУ. Сер. 5. 1993. № 12. С. 108–114. 
4 Догиль Л. Ф. Управление хозяйственным риском : учеб. пособие. Минск : 
Книжный дом «Мисанта», 2005. С. 15. 
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have more conservative approach to the classification of uncertainty 
among them there are the K. H. Borch1, T. K. Das and B. S. Teng2,  
O. E. Williamson3, S. J. Carson, A. Madhok and T. Wu4and many others. 
Most of the classifications do not reveal a variety of species or types 
of uncertainty. Typical examples of such typologies may be the classifica-
tion of O.E. Williamson, who notes the existence of the primary (the en-
vironment), secondary (ability to predict changes in economic agents), 
and behavioral uncertainty (of people). More limited is the classification 
of T.K. Das and B.S. Teng. They identified the presence of relational and 
production uncertainty. Under the relational uncertainty was understood 
opportunistic behavior of participants (actors), while the production un-
certainty related to the probability change of the system - a situation of 
failure. The classical division of the uncertainty in the exogenous and en-
dogenous, is also mentioned in the study of S.J. Carson, A. Madhok and 
T. Wu.  
Russian scientists approached the classification somewhat different-
ly rather than their foreign counterparts. In the views of A.A. Ivanov, 
S.Y. Oleynikov and S. Bocharov uncertainty may relate to three ele-
ments: the state of the environment, goals and actions. Completely simi-
lar in content to a voiced classification mentioned by L.F. Dogil, which 
also describes three types of uncertainty, including uncertainty of the sit-
                                                               
1Borch K. H. The economics of uncertainty. Princeton University Press, 1968.  
Р. 11–88. 
2 Das T. K., Teng B. S. Resource and risk management in the strategic alliance mak-
ing process// Journal of management. 1998. Vol. 24, no. 1.P. 21–42. 
3 Williamson O. E. The economic institutions of capitalism. New York : Free Press, 
1985. 
4Carson S. J., Madhok A., Wu T. Uncertainty, opportunism and governance : the ef-
fects of volatility and ambiguity on formal and relational contracting // Academy of Man-
agement journal. 2006. Vol. 49, no. 5. P. 1058–1077. 
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uation, unclear goals or multi-criteria, the uncertainty of the real action 
actors. 
But more important is the detailed classification of uncertainty 
.Overview of Russian and foreign scientific literature revealed two classifi-
cations and they can be used for this study – this is the classification pro-
posed by V.F. Kapustin and K.H. Borch. They describe not just a typology 
for determining a type of uncertainty, but the uncertainty in their studies 
from the perspective of its evolution and development. These types of un-
certainty include a necessary component of this assessment study, typing 
and scaling of its condition. 
Briefly one can indicate that V.F. Kapustin differentiated 10 types of 
uncertainty: a prospective, retrospective, technical, stochastic, the state of 
nature, focused combat, objectives, conditions, linguistic, and actions. 
These types of uncertainty are associated with each of a hierarchy; this fact 
does not allow classification of V.F. Kapustin for research purposes. 
In the classification given by K.H. Borch there are less types of un-
certainty, but they are all arranged in a hierarchy, in which a change of 
uncertainty involves the growth of entropy values. So K.H. Borch identi-
fied the following types of uncertainty: the uncertainty is zero, quaside-
terministic uncertainty, stochastic uncertainty of the classical type, the 
uncertainty with a known distribution of events, the uncertainty of the un-
known distribution of damage, strongly stochastic uncertainty and non-
stochastic uncertainty. Thus, the classification of K.H. Borch can be con-
sidered as the most suitable for the formation of the author's typing uncer-
tainties for the study. 
Now it is important to clarify one more component of the analysis of 
uncertainty regarding the evaluation of existing models. The set of ap-
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proaches to the assessment of uncertainty allows us to determine the pres-
ence of three groups of models in descending order of awareness: the sto-
chastic model, linguistic model, non-stochastic model. 
Confirmation of the existence of these models can be found in 
R.M. Kachalov1, which similarly grouped mathematical models to esti-
mate the uncertainty of the three classes. Communication model for es-
timating uncertainty is extremely important. The degree of adequacy and 
completeness of the information depends on the approach to calculating 
the value definition and uncertainty. In the paper by J. F. Traub, 
G. W. Wasilkowski and H. Wozniakowski2 while assessing the uncertainty 
they consider two types of information - the approximate and exact. Ac-
curate information is characterized by "lack of accuracy of information", 
and factors of inaccurate information could be several reasons. J.F. Traub, 
G.W. Wasilkowski and H. Wozniakowski include the following: incom-
plete information, inaccurate information and the limited class of admiss-
ible algorithms. At the same time they indicate the existence of three ways 
of calculating uncertainty, conditional models, calling them3: 
worst-case model, where the values of some criterion are always less 
than ε (error); 
model of the average case, when the average value of some criterion 
is less than ε; 
probabilistic model, where the value is less than some criterion ε 
with a certain probability. 
                                                               
1Качалов Р. М. Управление хозяйственным риском. С. 14. 
2 Трауб Дж., Васильковский Г., Вожьняковский Х. Информация, неопределен-
ность, сложность. С. 32. 
3 Там же. С. 9. 
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It is possible to exclude the errors in the models of uncertainty and 
risk using the approaches given by L. A. Cox1.In his paper he briefly de-
scribes eight design methods, which should be avoided in mitigating the 
effects of modeling uncertainty. However, he also leads the methods that 
can improve the selection of variables and reduce the number of false po-
sitives compared to traditional approaches that contain a number of fun-
damental contradictions in the assessment of uncertainty. 
 
2.2. Typing and modeling uncertainties 
Clarification of mandatory sufficient descriptors of uncertainty al-
lows us to transition to the author's decision to form a scientific purpose. 
Let’s begin with a discussion of uncertainty through the prism of entropy. 
Uncertainty, as a measure of the information is objectively linked to 
the concept of entropy, posing as assessment of the completeness and 
quality of information2. The evolution of ideas about uncertainty had a 
direct impact on the transformation of the formulas to calculate it. A sig-
nificant contribution to the formalization of the calculation of informa-
tion entropy was done by C. E. Shannon3and L. Brillouin4, which overlap 
with the research of uncertainty in physical systems J. T. Wainwright5, 
                                                               
1  Cox L. A. Risk analysis : foundations, models, and methods. Springer, 2002.  
Р. 186–189. 
2 Note: The author understands the information under a certain set of data or infor-
mation, structured in such a way that they carry some meaning for the subjects of commu-
nication. 
3Shannon C. E. A mathematical theory of communication //The Bell System tech-
nical journal.1948. Vol. 27, no. 3. Р. 379–423. 
4 Бриллюэн Л. Наука и теория информации : [пер. с англ.]. М. : Физматгиз, 
1960. 
5Wainwright J. T. An investigation of the second law of thermodynamics. Chicago, 
1913. Р. 10. 
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W. F. Magie1. R. Clausius2who first introduced the concept of characte-
rizing the approximate value of the entropy under the understanding it 
"equivalent value". 
In the following formulated a holistic definition of entropy as a 
measure of disorder in the system. As he notes the concept of entropy is 
similar to its name with the word "energy", R. Clausius explains this simi-
larity as the close relationship of these concepts [in the physical sense], 
and hence their similar names seem to be appropriate. 
Considering the uncertainty in this study in the complex organiza-
tional and economic systems, the author focuses on the existence of a 
symmetric with respect to the phenomenon of entropy – negative entro-
py. The concept of "negative entropy" appeared in the statistical interpre-
tation of entropy in the study of L. Boltzmann3, which used the concept 
of "negative entropy". The abbreviated name of negentropy associated 
with the study by E. Schrödinger, physical phenomena in nature, noting 
that "life feeds on negative entropy"4. 
The use of negative entropy to assess the stability and manageability 
of organizational and economic system is thought by the author to be 
quite logical and reasonable. Perceiving negentropy as both strength and 
as a characteristic of self-organization or socio-economic system, we can 
                                                               
1Magie W. F. (ed.). The second law of thermodynamics ; memoirs by Carnot, Clau-
sius, and Thomson. Harper & Brothers, 1899. 
2Clausius R. On the application of the mechanical theory of heat to the steam-engine 
// The mechanical theory of heat, with its applications to the steam engine and to thephysi-
cal properties of bodies. London, 1865;Clausius R. On the motive power of heat, and on the 
laws which can be deduced from it for the theory of heat // Poggendoff’s Annalen der Phy-
sick. 1850. Vol. LXXIX. 
3Boltzmann L. The second law of thermodynamics // McGinness B.(ed.). Ludwig 
Boltzmann : theoretical physics and philosophical problems : selected writings. Dordrecht : 
D. Reidel, 1974. P. 14–32. 
4 Schrödinger E. What is life? Cambridge University Press, 1944. Chapt. 6 :Order, 
disorder, and entropy. Р. 67–75. 
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conclude that it is the negentropy must be "operator" handling processes. 
Noting the inversely proportional relationship between entropy and ne-
gentropy, the author offers an original and scientifically grounded me-
thodological approach to the assessment, analysis and management of 
uncertainty in the parameter negentropy, typical for any organization and 
economic system. 
The possibility of using negentropy in risk management for public-
private partnership, supported by research S. M. Grinberg, which ex-
presses the idea that "risk management, negentropy is a force that seeks to 
achieve effective organizational behavior and able to lead to stability and 
predictability of the state [as for the state against state and private busi-
ness]"1.  
The inference by N.P. Tikhomirov and T.M. Tikhomirova is about 
the impact of uncertainty on risk management and the adequacy of their 
estimates, which indirectly provides evidence of the author's hypothesis 
on the effects of uncertainty on the value to change the risks to the organ-
ization and the economic system. The researchers (Tikhomirov N.P. and 
Tikhomirova T.M.) note that "uncertainty directly affects (reduces) the 
reliability and validity of risk estimates derived conclusions and decisions 
for the management of the object at risk"2. 
Taking into account that uncertainty can be of different kinds and 
types, the author simplifies the process of uncertainty classification to ag-
gregate various kinds of uncertainty referring to one impact area on orga-
nizational-economic system that in turn will allow to structure uncertain-
                                                               
1 Grinberg S. M. Pedagogical risk and governmentality : shantytowns in Argentina in 
the 21st century [Электронный ресурс] // Risk & Rationalitiesconfe-
rence2007.URL :www.kent.ac.uk/scarr/events/Grinberg-%20(2).pdf. Р. 4. 
2Тихомиров Н. П., Тихомирова Т. М. Риск-анализ в экономике. С. 138. 
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ty estimations. By that the author mentions 4 types of uncertainty for 
which with a view of this research it is possible to estimate the uncertainty 
level, expressed through entropy and negentropy, becoming basic crite-
rion of organizational-economic system stability and controllability. 
The uncertainty typification is based on the classification offered by 
Avdijsky V.I. and V.M. Bezdenezhnih1, that produce uncertainty in the 
1st, 2nd, 3rd types. By the uncertainty of the 1st type, is uncertain [exter-
nal] environment, the uncertainty of the 2nd type - the choice of man-
agement decisions to uncertainty third type - the future implementation 
of management decisions. As rightly noted V.I. Avdiysky and V.M. Bez-
denezhnykh, the uncertainty of the 2nd and 3rd type are an indicator of 
self-organizing system. However, in my opinion, such a classification re-
quires clarification, since the study V.I. Avdiysky and V.M. Bezdenezh-
nykh process of "creation" or generation of uncertainty is considered only 
in a linear form, which is the official beginning and end of the chain un-
certainty. 
The author reviews this process as cyclical, resulting in a new type 
of uncertainty that appears at the end of the first cycle - vartatsion uncer-
tainty of the 4thtype (changes in the conditions and limitations of the sys-
tem). The concept of "vartatsion uncertainty" is introduced into scientific 
circulation by the author to determine the uncertainty of change in the 
parameters and conditions of the organizational and economic system. 
Etymology of the term "vartatsion uncertainty" associated with the author 
of a Latin expression variability – "vertibilis" and "variabolis", which be-
came the basis for defining a new type of uncertainty. 
                                                               
1 Авдийский В. И., Безденежных В. М. Неопределенность, изменчивость и про-
тиворечивость… С. 54. 
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This uncertainty changes the state of the environment, creating new 
quasiconditions which are the consequences of variative realization of 
taken management decisions. The new cycle starts with uncertainty of 
the environment obtaining distinctive characteristic from its condition on 
the previous cycle, due to uncertainty participation of internal and exter-
nal factors (Figure 4). 
 
a b 
 
Figure. 4. Model of uncertainty cycle of organizational-economic 
system for one of the activity1: 
a – for one cycle; b– in the dynamics (for a variety of cycles); 
 – uncertainty of one cycle; 
А – environmental uncertainty (1st type); 
B – decision-Making under Uncertainty (2nd type); 
C – impact of uncertainty in decision making and their future realization(3rd type); 
– vartatsion uncertainty (4th type) 
                                                               
1Compiled by the author. 
 
 
 
Chapter 2. The characteristicsof uncertainty and certainty 
 55 
 
Author’s cycle model of uncertainty demonstrates the process of 
dynamics and transformation of organizational uncertainty and econom-
ic system, where the initial motion of uncertainty begins with the uncer-
tainty of the environment and ends the vartatsion uncertainty system, 
causing the system to a new state. Graphical representation of the model 
does not cover all the activities the subject of organizational and econom-
ic system and, therefore, presented in a very simplified form. Also in the 
model cycle of uncertainty cannot install a compulsory first cycle. For 
complex systems that exist for a long time, the definition of the first cycle 
is not possible, so the visual model built for the complex organizational 
and economic systems, which only began functioning. An example of 
such a system is a public-private partnership, where there are clear start 
and end dates of projects. 
Author’s views, as expressed in the model cycle of uncertainty, fully 
corresponded with the terms of the theory ECLET (Emergent Cyclical 
Levels of Existence Theory), founded by C. W. Graves1. The theory was 
developed by ECLET of theoretical perspectives and empirical studies of 
C. W. Graves of the spiral development of society. The concept of "Spiral 
Dynamics" was used by D. E. Beck and C. C. Cowan2, successors’ ideas 
C. W. Graves, who later identified the existence and ECLET theory. 
According to M. van Marrewijk3 relation to organizational and eco-
nomic systems ECLET theory impliesthat "all organizational forms, ul-
                                                               
1 GravesC. W. Levelsof existence : an open system theory of values //Journal of hu-
manistic psychology. 1970. Vol. 10,no. 2. P. 131–154. 
2 Beck D. E., Cowan C. C. Spiral dynamics : mastering values, leadership, and 
change :exploring the new science of memetics. John Wiley &Sons, 1996. Р. 331. 
3Marrewijk van M. A value based approach to organization types : towards a coherent 
set of stakeholder-oriented management tools //Journal of business ethics. 2004. Vol. 55, 
no. 2. P. 147–158. 
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timately, must make a response to the context of the environment at risk 
of neglect or extinction." This response is based on "a certain set of val-
ues, assumptions and parameters," where the development of a system of 
values is in order. And each new position of the system with respect to the 
state's commitment to the values "includes and surpasses the previous 
one, forming a natural hierarchy (or holarchy)". Holarchy – the concept 
for reflection "holons" – where holon is both a whole and a part of hie-
rarchy forms1. 
According to the author, holarchy can be defined and vartatsion 
uncertainty, which is also included in a single cycle of uncertainty and is 
located in a separate state. This type of uncertainty is the only perspective 
that reflects the conditional uncertainty of the system, while the uncer-
tainty of decision-making and the consequences of those decisions are 
based on the uncertainty of the environment. At the same time, the au-
thor notes that the model cycle of uncertainty does not mean an increase 
or a decrease with an increase in uncertainty over time, "complexity" of 
the organizational and economic system. Proposal to increase in direct 
proportion to the uncertainty of the system with increasing complexity 
that is uttered by some scientists, the author believes, cannot be objec-
tively true. Because the complexity of the system can be compensated for 
the structuring and the variety of elements of the system by filtration. 
This is not the only method of changing the uncertainty of complex or-
ganizational and economic system, but it was to them a number of pre-
ventive measures based management, which are subsequently identified 
                                                               
1 The concept of holarchy introduced in 1967 A. Koestler (Koestler A. The ghost in 
the machine. Macmillan, 1967. Р. 384). 
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as the tools to manage uncertainty1, which are based on estimates of each 
component of the overall uncertainty of the system. 
2.3. Cumulative assessment  
of uncertainty (entropy) 
Coming back to structuring of model uncertainty estimates for the 
complex organizational and economic system, the author hypothesizes 
about the need for a cumulative accounting of various kinds of uncertain-
ty, where uncertainty in the environment, the choice of management de-
cisions and the future implementation of these solutions serve as inde-
pendent components of the overall uncertainty of the system and sup-
plemented vartatsion uncertainty. In this case, vartatsion uncertainty acts 
as an error of calculation and the actual algorithm is a possible change in 
the system, its limitations and the internal logic of causal processes. 
The formalized expression of the cumulative uncertainty of com-
plex organizational and economic system that reflects the total amount of 
uncertainty for a particular space-time point, the author believes, can be 
expressed as follows, using both absolute and relative valuations:  
                                                               
1 Note: the paradoxicality of the concept “uncertainty management”, used by the 
author, assumes the subject of organizational-economic system that can and should affect 
not only the risks of the system, but also its uncertainty for the purpose of increase of sys-
tem’s stability and controllability as a whole. The essence and nature of uncertainty doesn’t 
include its management possibility. However, the author advances an idea on possibility of 
conditional management of a number of events and phenomenon which can be presented in 
the form of preventive influence measures. 
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where )(SH b  – cumulative uncertainty of the complex organizational-
economic system; eeH  – environmental uncertainty (external environ-
ment); eek  – participation coefficient of environmental uncertainty in 
development and evolution of organizational-economic system; mdH  –
 uncertainty of management decisions choice; mdk  – participation coeffi-
cient of uncertainty of management decisions choice in development and 
evolution of organizational-economic system; cdH  –  uncertainty of con-
sequences of decisions and future realization of management decisions;
cdk  –  participation coefficient of uncertainty consequences of decisions 
and future realization of management decisions in development and evo-
lution of organizational-economic system; vH  –  vartatsion uncertainty;
vk  – participation coefficient of vartatsion uncertainty in development 
and evolution of organizational-economic systems. 
 
The author emphasizes restrictions of the use of the approach to es-
timation of cumulative system uncertainty. The basic restriction of the 
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use of suggested approach is proportionality of information quantity 
(quantity of an individual signal between elements – subjects of organiza-
tional-economic system), which is considered in uncertainty calculation 
in a general view.  
In addition, as the author has already noted, the uncertainty esti-
mation can be made in absolute and relative calculation. In the general 
case, the uncertainty of each component of cumulative uncertainty of or-
ganizational-economic system is calculated with the use of a formula, of-
fered by C. E. Shannon1at the moment being standard and irrefutable in 
estimations of system entropy.  
According to C.E. Shannon the calculation a lets estimate b-ary en-
tropy, the entropy reflecting b-ary information quantity. It is the basic 
condition for the use of formula of cumulative calculation of system un-
certainty, where proportionality of information quantity transmitted in 
one signal from one element (of a subject) of a system to another should 
be kept. C.E. Shannon also notices that b-ary entropy calculation is 
made for systems with discrete probability (frequencies) distribution that 
means for systems where the composite probability of case occurrence 
makes a unit.  
Inclusion of a probability (frequency) into the uncertainty estima-
tion can lead to the duality and discrepancy of sights to risk estimation as 
at their estimation there is a parameter of a possibility measure of event 
occurrence. The difference between uncertainty estimations and risk es-
timation consists in measured object: in risk estimation the object of an 
analysis is events which can appear with some frequency; in uncertainty 
estimation the object of research is information. This distinctive feature 
                                                               
1Shannon C. E. A mathematical theory of communication. Р. 393. 
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in risk and uncertainty estimation lets use probability as universal para-
meter of finding the casual phenomena and events. 
This statement may seem to contradict the author's generally ac-
cepted tenets of economic science on the risks and uncertainties, but this 
is not the case. The work of F. Knight is a clear proof of that. Knight F. 
explains his viewpoint that the risks objectively subjective representation 
of uncertainty. Thus, contrasting the "objective indeterminacy" 1 equi-
probability of the elementary alternative outcomes, the position that de-
cisions made under uncertainty and is associated with it. Describing the 
category of "risk" F. Knight uses two different uses of its determination 
on one hand, the risk means a certain number, a valid measure, on the 
other hand, the risk is something of a different type2. 
Relationship of risk and the uncertainty in the representation of F. 
Knight is quite obvious in cases when the risk is defined with the use of 
the concepts of "measurable" and "immeasurable" uncertainty. In this 
case, the risk is a continuation of the uncertainty due to its occurrence. 
However, F. Knight limits the use of the term "uncertainty" to cases non-
quantitative type, indicating this uncertainty as "genuine." It is about the 
highest form of uncertainty that cannot be eliminated; F. Knight speaks 
of as "true" or "genuine." The presence of such uncertainty in the econo-
my prevents the flawless functioning of the theoretical competition and 
gives the whole economic system of the form of "enterprise"3. 
Thereby, the risk can be represented by two cases. First, the case 
when the objective probability of countable, and secondly, when the ob-
                                                               
1 Knight F. H. Risk, uncertainty and profit. Boston : Hart, Schaffner & Marx, 1921. 
Р. 222. 
2Ibid.Р. 20. 
3Ibid.Р. 232. 
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jective probability of incalculable. As the alternatives are known to some 
extent the definition of probability will work as a basis for finding risk and 
uncertainty calculations. To clarify the position of F. Knight uncertainty 
it is advisable to consider his view of the definition of probability and its 
possible types. Probabilities in the representation of F. Knight classified 
into three types1: apriori probability (for a completely homogeneous 
case), the statistical probability (in the form of empirical evaluation of the 
frequency relationships between predicates, irreducible to the varying 
combinations of equiprobable alternatives), and evaluation. 
Position of F. Knight suggests that it is a third type of probability 
and it is uncertain. This is confirmed by his statement about the differ-
ences between various types of probability, which states that it has no re-
lation to any classification and is the "assessment of assessments"2. They 
were also given an additional interpretation of uncertainty in understand-
ing the significance of its role in the economy: uncertainty is a factor that 
prevents the proper functioning of competition under the laws of pure 
theory3. 
In practice the first type of probability, according to F. Knight, 
practically does not occur, since the true probability is very difficult to 
calculate. The second type of probability is more common, it is the statis-
tical probability of where it is necessary to study the calculation of a large 
group of cases4, i.e. the formation of statistics. The third type is the prob-
ability that F. Knight denotes the uncertainty, is also subject to a proba-
                                                               
1Knight F. H. Risk, uncertainty and profit. Р. 224–225. 
2Ibid.Р. 227. 
3Ibid.Р. 230. 
4Ibid.Р. 230–231. 
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bilistic assessment, but this estimate is not of a nature of the objective and 
subjective value takes the form1.  
It is important to pay attention to the differences of risk and uncer-
tainty, which Knight F. says.  In his view, the practical distinction be-
tween the categories of risk and uncertainty lies in the fact that when it 
comes to risk, the distribution of outcomes in a group of cases known or 
estimated by a priori or from statistics of the past2. However, in the heart 
of the problem of uncertainty in economic theory is based on aspirations 
for the future, so in conditions of uncertainty such arguments no longer 
apply. To resolve this contradiction, F. Knight notes that in an uncertain 
situation is quite unique and there is no opportunity to form any group of 
cases3. 
This does not exclude the possibility that cases of non-existent, and 
suggests that uncertainty cannot be calculated. Proof of this lies in the ap-
proach to the possibility of reducing the uncertainty in F. Knight, where 
as a condition of its lower limit and covers the following assumptions: first, 
the classification of groups of outcomes leads to a smaller value of uncer-
tainty than if we consider these outcomes separately, and secondly , the 
uncertainty of subjective perception of the different economic agents and 
individuals, and thirdly, a "future management" or the ability to control 
developments, and fourthly, an increased ability to predict the economic 
environment, fifthly, "diffusion" of the adverse consequences of accidents, 
and sixthly, this "accident" as unexpected events or outcomes that were 
not previously included or counted in the model. 
                                                               
1Knight F. H. Risk, uncertainty and profit. Р. 231. 
2Ibid.Р. 233. 
3Ibid.Р. 233. 
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It is also important to say that the views of F. Knight "a measure of 
the scale of uncertainty inherent in purposeful behavior, is the degree of 
subjective confidence that the correct action is thinking about adapting to 
the future ... that is reduced to the subjective or perceived uncertainty ..."1. 
In such a way uncertainty in F. Knight has a probabilistic assess-
ment of the subjective nature and does not exclude the presence of out-
comes, but only confirms the fact that past experience cannot be used for 
the formation of a group of cases to build the distribution. Risk assess-
ment in this case seems to be measured by the uncertainty, and should 
distinguish between "genuine" or "true" uncertainty in the work by F. 
Knight the real uncertainty faced by economic agents. 
Refined explanation of the idea of  F. Knight in this study largely 
contradicts the established patterns of thinking and interpretation of his 
position as such in the A.A. Kudryatsev2, where the probability is not 
mentioned typing and other important points that allow interpreting the 
views of F. Knight about risks and uncertainties in the economic envi-
ronment. 
Therefore, it is important to examine the position of C.E. Shannon 
with respect to the calculation of uncertainty as a measure of the degree of 
choice or the choice of the scale. C.E. Shannon clearly establishes the pa-
rameters that are used to calculate the entropy, or uncertainty, suggesting 
that other parameters remain unknown. As the parameters of the calcula-
tion of uncertainty we consider the set of possible events with a certain 
probability3. The difference in terms of C.E. Shannon on the calculation 
                                                               
1Knight F. H. Risk, uncertainty and profit. Р. 243. 
2 Кудрявцев А. А. Интегрированный риск-менеджмент : учебник. М. : Эконо-
мика, 2010. С. 26. 
3 Шеннон К. Работы по теории информации и кибернетике. М. : Изд-во 
иностр. лит., 1963. С. 259. 
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of the uncertainty on the position of F. Knight in this case lies in the ob-
jectivity of probability estimates, whereas in F. Knight these estimates are 
subjective nature. 
Based on the fact that the total positions F. Knight with respect to 
the concepts of risk and uncertainty can be counted among the founders 
of the informational approach, the author's view on the most part corres-
ponds to an estimated approach. The essence of the evaluation approach 
is disclosed in the neutrality of uncertainty, and that the distinction be-
tween risk and uncertainty lies in the subjective realization of outcomes. 
In other words, the uncertainty in the evaluation approach can be both an 
object and subjective - it depends on the possible realizations of outcomes. 
However, as noted earlier, the author does not refute the position 
and point of view of F. Knight. Moreover, the author focuses on the fact 
that F. Knight intended to use probabilistic estimates for its determina-
tion. You can add and confirm the submission of F. Knight saying J.M. 
Keynes the uncertainty of knowledge or information, implying that "not 
only the differences that we know for sure what is only probable"1. 
2.4. Individual assessment  
of uncertainty and certainty 
Exclusiveness of possibility of the use of probability in uncertainty 
estimation is used in researches of A. Mosleh, V. M. Bier and 
G. Apostolakis2, R. L. Winkler1, A. O’Hagan and J. E. Oakley2, which 
                                                               
1Keynes J. M. The general theory of employment // Quarterly journal of economics. 
2009. Vol. 51, no. 2.Р. 209. 
2Mosleh A., Bier V. M., Apostolakis G. A critique of current practice for the use of ex-
pert opinions in probabilistics risk assessment //Reliability engineering and system safety. 
1988. No. 20.P. 63–85. 
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emphasize that the probability is the only way to represent uncertainty, 
regardless of practical difficulties. C.E. Shannon uses probability as the 
main indicator characterizing uncertainty, subject to special distribution. 
Entropy formula for C.E. Shannon initially assesses the uncertainty in 
absolute terms and can be represented as: 
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where H – entropy (uncertainty) of j-value; iH  – entropy (uncertainty) 
i-type event or phenomena in j-value; ip  – probability (frequency); b –
 signal size (quantity of individual information), b > 1; n – number of va-
riants. 
 
According to C.E. Shannon, entropy estimation assumes that its 
minimum value is defined by a possible limit, when the probability (fre-
quency) of any variant occurrence will be approached to zero. In this case 
the maximum (top) border of uncertainty will depend on the signal size 
and number of possible variants, which probability is not equal to zero. 
The objective proof of this is calculation of the limit of uncertainty func-
tion according to C.E. Shannon: 
                                                                                                                                    
1Winkler R. L. Uncertainty in probabilistic risk assessment //Reliability engineering 
and system safety. 1996. No. 54. P. 127–132. 
2O’Hagan A., Oakley J. E. Probability is perfect, but we can’t elicit it perfectly // Re-
liability engineering and system safety.2004. No. 85. P. 239–248. 
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Reviewing the uncertainty estimation through an entropy indicator 
is extremely significant for understanding the research logic in negentro-
py estimation and its expressions. Accepting entropy and negentropy as 
symmetric characteristics of the information stream referring to one or-
ganizational-economic system, the author states that negentropy should 
be expressed with the use of entropy estimation observing constant bal-
ance of the sum of entropy and negentropy.  
It is necessary to specify that a number of both foreign and domestic 
scientists use completely different approaches to the perception negen-
tropy and its calculation. So, it is possible to emphasize the point of view 
of L. Brilluien 1, which determines the negentropy as negative entropy, 
and explains this by comparing the changes of entropy and negentropy in 
obtaining information. In his view, this situation can be called "negentro-
py principle of information", which can be represented in the form of 
identity with the mathematical result of new information: 
 boundinformation = decrease in entropy =  
= increase in negentropy. 
(4) 
This principle, according to L. Brillouin, is an obvious consequence 
of the dynamics of the system in two different states: when the initial state 
corresponds to the zero uncertainty, and its final state of uncertainty is 
greater than zero. In this case, based on the expression of uncertainty in 
                                                               
1Бриллюэн Л. Наука и теория информации. С. 201. 
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the natural logarithm of L. Brillouin identified opposed the system in its 
two states:  
 .1001 LnPLnPHH   (5) 
Similar assessment and understanding of entropy and negentropy 
been critical evaluation because, as a consequence of the wording of the 
L. Brillouin information is expressed in terms of negative entropy, which 
contradicts the logical understanding of the constant balance of informa-
tion and entropy. However Brillouin L. does not mean that the informa-
tion is expressed through negative values. He noted that only the negen-
tropy is expressed through negative values, and only then with respect to 
entropy. Moreover L. Brillouin made a precise statement that "entropy is 
a measure of lack of information"1. It is important to note that the work of 
Shannon C.E. have been criticized and had important additions and 
comments by other scientists, with the remaining basis for estimates of 
uncertainty in many areas of knowledge. 
The existence of a constant balance of information and entropy ob-
served in the study by I.V. Prangishvili 2. In his paper I.V. Prangishvili ex-
pressed the view that "the total amount of information and entropy of the 
j-th state space or a relevant field, resulting from any process, is always 
constant", emphasizing that it is a known fact: 
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1Бриллюэн Л. Наука и теория информации.С. 211. 
2 Прангишвили И. В. Энтропийные и другие системные закономерности: воп-
росы управления сложными системами. М. : Наука, 2003. 
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where jI  – information j-value; j  – same j-value (process), for which 
both information and entropy quantity are measured. 
 
However, the author considers that it isn't quite explained, as entro-
py and negentropy are direct measures of information and can't be com-
ponents of its constant balance. It is necessary to mention that the infor-
mation by its nature is subjective and its value, and also its quality, with 
time can change, as well as truth criterion of information.  
The calculation of the entropy of C.E. Shannon is a reasonable evi-
dence that the information is in the nature of the objective descriptor. 
However, the synthesis is extremely subjective. This is confirmed in a 
study Chenguang Lu1, giving an example where we consider two sources 
of information, resulting in generalized information are no longer truly 
faithful. This duality of information can be resolved only by the classifica-
tion and allocation of types or levels. In most cases the information is ob-
jective, only the dynamics lead to the fact that the information ceases to 
be objective and changing. 
Therefore, the author reasonably assumes that the total quantity of 
entropy and negentropy for organizational-economic system will make a 
conditional constant of the information balance. The convention of con-
stant balance is caused by the subjective nature of the information and 
consequently in ideal static conditions this balance can be called as a 
rough balance. Mathematical representation of this balance can be ex-
pressed in the following way: 
                                                               
1Chenguang Lu. A generalized information formula as the bridge between Shannon 
and Popper [Электронный ресурс]. [S. l.], 2007. URL : http://survivor99.com/lcg/eng-
lish/information/bridgebetween.pdf. 
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where jHE  – negentropy of j-value. 
 
Graphic representation of author's aspect at the constant balance 
process can be presented as entropy and negentropy relationship under the 
influence of information streams (Figure 5). 
 
Figure. 5. Mechanism of constant balance formation  
inorganizational-economic system element1 
 
Thus, in constant balance, the information acts as "weighing scales" 
between entropy and negentropy of organizational-economic system, 
displacing it in a more operated condition with obtaining additional in-
formation (with an adequacy criteria and data actuality) and in a less op-
erated condition in cases, when: 
1) information is lost; 
                                                               
1 Составлено автором. 
information measure 
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2) information doesn't pass a verification process, which means it is 
inadequate and inaccurate – information quality shows that information 
obtains a misinformation form; 
3) quantity of objective true information of a system has changed 
with time (increased) to the level that current data point to the fact that 
organizational-economic system is not operated.     
The second characteristic of system in the form of stability also un-
dergoes transformation. The increase in negentropy indicates the ap-
proach to a condition of full stability, and at increase in entropy this con-
dition tends to elements’ dysfunctionality of organizational-economic 
system. 
Both controllability and stability of organizational-economic sys-
tem are important indicators of cumulative risk-profile where the beha-
vior of economic agents can be predestined with uncertainty value for 
system. Tending to maximization of utility the behavior of the economic 
agent, at maximum negentropy value, can be much more risk-attached 
compared to a less negentropy value. It is explained by «safety factor» of 
entropy or negentropy change and by existence of a limiting level of insu-
perable negentropy level (and entropy as well).     
In this connection, the author hypothesizes that the constant can 
have an obvious measure. Being based on logical position that entropy 
has a maximum in the equally probable cases, mentioned in research of  
L.  Brilluien1, the author assumes approximation of entropy maximum to 
constant, as entropy can have values more than zero and not equal to ze-
ro. Approximation of an estimation is based on the fact that the change 
range of entropy value is (0; ∞ +). Thus, the constant for the certain 
                                                               
1Бриллюэн Л. Наука и теория информации. С. 203. 
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moment of spatiotemporal measurement can be found in the following 
way: 
 H
n
nconst b max
1
log   (8) 
 or 
 .maxlog Hnconst b   
Using the received expression of finding entropy maximum it is 
possible to estimate negentropy in author's vision, that negentropy acts as 
symmetric entropy value. The author underlines that this statement con-
tradicts the stated theoretical sights of scientists by definition of negen-
tropy as differences between system conditions, which is indirectly 
proved in research of L. Brilluien, when the initial system condition is 
found in a zero point, thus the possibility of finding negentropy through 
maximum entropy value isn't excluded. In physical systems the similar 
approach is found in researches of A. Planes and E. Vives1, Z. Hens2, who 
point to the reasonable author’s assumptions.  
That way, in a general case, according to the author, negentropy 
can be explained on the basis of following mathematical identity: 
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where HE  – negentropy of j-value. 
                                                               
1Planes A., Vives E. Entropic formulation of statistical mechanics, entropic variables 
and Massieu–Planck functions. Universidad de Barcelona, 2000. 
2Hens Z., de Hemptinne X. Non-equilibrium thermodynamics approach to transport 
processes in gas mixtures [Электронныйресурс]. [S. l.], 1996. URL : http://arxiv.org/pdf 
/chao-dyn/9604008v1.pdf. 
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where iHE  – negentropy of i-type event or phenomena in j-value. 
 
Testing methodological apparatus estimates the individual uncer-
tainty and certainty in the present study is made on the basis of an inte-
grated financial measure, which is calculated based on the author's me-
thod1. The role of the integral indicator to assess the relative and absolute 
entropy and negative entropy is reduced to a generalized definition of the 
parameter by which to provide quantitative values of uncertainty / cer-
tainty of the 1st and 2nd types, when there is a practical need to identify 
the state of the environment and to clarify the possibility of a manage-
ment decision. A generalized integral factor as one of the directions of 
use can be applied to the making investment management decisions 
when the choice of investment depends on the favored medium. It really 
represents the relationship between uncertainty / certainty of various 
types, as in this example, where the uncertainty of the environment influ-
ences the effects of uncertainty on management decisions. The results of 
testing the methodology of calculation of uncertainty and certainty are 
presented in Appendix B. 
Referring to the issue of the theory, one can also observe that, as a 
consequence, the uncertainty of a management decision causes uncertain-
ty in the consequences of these decisions. As a result, the cycle of uncer-
                                                               
1 The method of calculation of the generalized integral indicator of the previously de-
scribed (see., КузьминЕ. А., Дубровский В. Ж. Региональные аспекты применения 
адаптивного подхода к управлению портфелем проектов государственно-частного 
партнерства // Изв. Урал. гос. экон. ун-та. 2011. № 1(33). С. 53–62) and in the present 
study was not disclosed. 
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tainty is not only consistent but also multilevel. The multilevel cycle of 
uncertainty / certainty implies that the uncertainty of the 1st and 2nd levels, 
it is equally as well as the uncertainty of the 2ndand 3rdlevels form a pair 
wise relationship. This combination of uncertainty / certainty is referred 
to as "kombirecerten". In other words, it is the uncertainty and certainty of 
the first step cycle, i.e. the uncertainty / certainty of the 1st, 2nd, 3rdtypes 
can form two kombirecerten communication. Schematically, the presence 
of determinative relations can be represented as in the image (figure 6), in 
which the cyclic model of a spiral of uncertainty is represented as a vector. 
The second step of the cycle, that is, the transition to the uncertain-
ty / certainty of the 4thtype (vartatsion), forms the final couple of bundles 
of uncertainty, when consistently implemented before the uncertainty of 
the 1st, 2nd and 3rd type led to the final uncertainty of the cycle. This un-
certainty communication is a pair of third kombirecerten cycle. Howev-
er, considering the case of the implementation of several cycles of uncer-
tainty / certainty the author notices the existence of another pair wise 
communication, combining the ultimate uncertainty of one cycle to the 
initial uncertainty of the subsequent cycle. This connection is referred to 
by the author as introrecerten. 
In the figure 6 one can clearly trace the turnover of the factors that 
cause the appearance of the following type of uncertainty (the so-called 
"trans-factors of uncertainty") that constitute a system of communication 
kombirecerten uncertainties that, therefore, consists of three cis-
elements within a single cycle of uncertainty: Аi–Вi, Вi–Сi and Ci–Di. 
Looking at the results already obtained in the research, in particu-
lar, the model tetraplet risk (figure 2), you can pay attention to the ob-
vious conceptual similarity of the submission of the succession of uncer-
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tainties in the cyclic motion of the components of the model tetraplet 
risk. In both cases there are intermediate elements which are reduced to 
the factors initiating and promoting the development of the conversion 
process. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure. 6. Vector consistent change uncertainties  
in a cyclic motion1 
 
As part of the succession of the vector of uncertainties in the cyclic 
motion each cis-element is a combination of the two uncertainties / cer-
tainties, which are characterized by expression of kombirecerten com-
munication. An indispensable condition for the formation of cis-
elements other than interdependence is the order of turnover, which is 
defined a natural logical precedence education uncertainties / certainties. 
Kombirecerten communication between uncertainty is nothing but 
a manifestation of the result of several factors, which lead the system "in 
                                                               
1Compiled by the author. 
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motion", transforming the impact of the uncertainty in the formation of a 
new uncertainty. A set of trans-factors of uncertainty for each cis-
element is unique, since the nature of each type of uncertainty is very 
specific, that is no reason to propose different ways and methods for their 
calculation. Commonality of methodology, in contrast, can perceive all 
the elements as an integrated system and therefore, can carry out preven-
tive control, paying attention not only to private components, which are 
the individual values of each type of uncertainty, but the overall cumula-
tive impact. 
A special place in the vector of the succession of uncertainties in the 
cyclic motion is taken by introrecerten communication. This form of 
communication is perceived by the author link that occurs as a result of 
new quasi conditions (trans-factors change cycles), which will undoub-
tedly affect the characteristics and value of the initial uncertainty of the 
next cycle. In fact, introrecerten communication puts together not so 
much uncertainty, but the cycles of each other. This fundamental differ-
ence allows the author to differentiate the relationship between the ele-
ments which characterizes the relationship kombirecerten subordination 
of uncertainty within the loop, and introrecerten communication is the 
external processes of interdependence between the cycles themselves, 
which form the spiral arms of the organizational and economic develop-
ment. 
In this regard, there is an actual scientific problem, which is re-
duced to the identification and definition of force as konbirecerten and 
introrecerten communications, taking into account the fact that the value 
of each uncertainty are known to a sufficient extent. The search strategy 
of the proof of the hypothesis that marked the relationship between un-
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certainty and certainty in a cyclic motion can help the cumulative value 
of each of them.    
By analogy with the calculation of cumulative uncertainty (entropy) 
of organizational and economic system of equation (1), as well as the 
identity derived estimates of negentropy (9), it becomes possible to ex-
press the cumulative value of the degree of controllability and stability of 
organizational and economic system as a whole as a set of negative entro-
py inherent to conditions of uncertainty of the 1st, 2nd, 3rd and 4thtypes:  
   vvcdcdmdmdeeeeb kHEkHEkHEkHESHE ˆˆˆˆ)(   (11) 
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where )(SHE b  – cumulative negentropy of organizational-economic 
system; eeHE  – environmental negentropy (external environment); eekˆ  –
 participation coefficient of environmental negentropy in development 
and evolution of organizational-economic system; mdHE  – negentropy 
of management decisions choice; mdkˆ  – participation coefficient of ne-
gentropy of management decisions choice in development and evolution 
of organizational-economic system; cdHE  – negentropy of conse-
quences of decisions and future realization of management decisions; 
cdkˆ  – participation coefficient of negentropy of consequences of deci-
sions and future realization of management decisions in development and 
evolution of organizational-economic system; vHE  – vartatsion negen-
tropy; vkˆ  – participation coefficient of vartatsion negentropy in devel-
opment and evolution of organizational-economic system. 
 
The final point estimate of entropy and negentropy is their expres-
sion in the form of relative values measures of performance speakers. The 
author has used reasonable provisions for the calculation of the maxi-
mum entropy of the boundary in a particular space-time dimension for 
determining the total assessment of the relative entropy and negentropy 
(varying in the range of 1 or 0% to 100% for multiplication by 100): 
 
 
 
 
 
 
Kuzmin E.A. Uncertainty and certainty in management of organizational-economic systems 
 78 
1) for the entropy 
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where relativeH  – total relative entropy; relativeiH  – relative entropy of the i-
th  variant; relativeHE  – total relative negentropy; relativeiHE  – relative ne-
gentropy of i-th variant. 
 
Based on the properties of logarithms, the author found that the rel-
ative values of entropy and negative entropy change at the base of the lo-
garithm of acting as the size of a single signal or information do not un-
dergo any changes and remain constant for each case. 
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Antinomic property negentropy event or phenomenon has a direct 
impact on the calculation of the particular values of certainty and uncer-
tainty in relative terms. At a time when the property is shown antinomic, 
the calculation of the relative values may vary from those shown in (12) 
and (13), which can be used for ./1 npi  Limitations associated with the 
presence of a constant amount of entropy and negentropy in the absolute 
calculation for each event or phenomenon in the general population. 
These constants are also confirmed by the result of the calculation of ab-
solute certainty and uncertainty in general for the organizational and 
economic system. This statement can be written in the form of mathe-
matical expression: 
 
n
H
HEH ii
max
 or .
log
n
n
HEH bii   (14) 
Maintained a constant size and with the positive and negative values 
of negentropy events or conditions for which it was observed the presence 
of antinomic properties. However, in some cases for the i-probability 
events the probability ip is greater than n/1 , when antinomic property 
begins to emerge. This leads to the fact that the relative entropy and ne-
gentropy estimation when used in the calculation of the absolute values 
do not reflect the real situation. To solve the problem of calculating the 
current author suggests using the following formula for calculating the 
uncertainty and certainty of the event or events that are based on initial 
calculations of the absolute:  
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2.5. Antinomic property of uncertainty 
The range of changes in the value of negentropy j-state is directly 
dependent on the value of the constant and the entropy balance in the j-
th state. Given that the entropy can take all possible values of (0; ∞ +), it 
is fair to assume that the negentropy will be in the range of values. Thus, 
for the j-state both entropy and negentropy take positive values. Com-
pletely different way of changing the values of entropy and negative en-
tropy for the i-th event or phenomenon of organizational and economic 
system in the j-th state. The author managed to find a property antinomic 
negentropy (see, formula 10), which in certain situations may take nega-
tive values. This property is manifested when the probability of the i-th 
event exceed the value of the probability of equally probable events, i.e.
./1 npi   
In that case antinomical property of entropy comes up characterized 
by uncertainty of event with higher probability in comparison with equal 
probability, can be more than at an equally probable outcome. In other 
words, the high probability or frequency of event or phenomenon doesn't 
directly mean that uncertainty toward it will be lower, than at least proba-
bility of an outcome. This has led the author to the conclusion that the 
equally probable outcome allows to reach the maximum entropy only for a 
j-value of organizational-economic system from the formula (2) and can't 
 
Chapter 2. The characteristicsof uncertainty and certainty 
 81 
be applied to calculation of maximum uncertainty value for i-type event or 
phenomena.   
Thus, negentropy of i-type event or phenomenon of organizational-
economic system can be both negative and positive, unlike entropy (un-
certainty) values that is in positive area. Antinomical property of negen-
tropy events or phenomena let the author find the approximate interval of 
its value changes in a range:  
 ppHEpp bib loglog   (16) 
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where e  – Napierian logarithm. 
 
The established range of values,on one hand, provides a basis for de-
termining the maximum value of entropy, which as already defined by the 
formula (16) is achieved with a probability equal to the reciprocal of the 
base of Napierian logarithms. This is a consequence of the uncertainty of 
the maximum value of the i-th event or events will be the basis for further 
studies of entropy and negative entropy in the formation of levels of ac-
ceptable values. 
The author's view for certainty (negentropy) does not require using 
Napierian logarithm probability in estimation and calculation of negen-
tropy for events or phenomena of organizational-economic system. This is 
based on possible constant balance upset which can occur in a case when 
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equally probable event will be replaced with the event with maximum un-
certainty (entropy). In author's interpretation calculation of negentropy of 
events and phenomena of organizational-economic system assumes tran-
sition to negentropy calculation of j-view that would not be possible when 
using Napierian logarithm probability. Therefore, the author's position in 
this point consists in separate uncertainty and certainty analysis for both 
events or phenomena, and organizational-economic system as a whole, 
and for a j-view.  
2.6. Dependent and independent subsystems  
in the assessment of uncertainty and certainty  
(for example, public-private partnership) 
The presented formulas for calculating the entropy and negative en-
tropy in the general case and in individual form for a particular i-th ver-
sion of the permit to construct graphs of the distribution of data values 
(Figure 7). Based on the general analytic geometry, we can formulate the 
basic characteristics and properties of the distribution of entropy and ne-
gentropy, which subsequently can be used in the management review of 
the state of uncertainty, stability, and manageability of the overall organi-
zational and economic system. 
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Figure. 7. Schedule of distribution of entropy and negentropy 
(in absolute terms iH and iHE )
1 
 
Based on the graphic distribution function of entropy and negentro-
py can be concluded that the functions are symmetric. It has been repeat-
edly noted by the author in the course of the study and confirmed by the 
mathematical formulas for the calculation. Additionally, you can identify 
the bias (compactness) of graphs with increasing function of entropy and 
negentropy function decreases to a certain limit, which is the maximum 
(minimum) of the  function. This feature determines the functions of a 
special formulation approach to typing of managerial actions (methods 
and tools of preventive controls) and scaling the values of entropy and 
negative entropy states to develop a classifier of organizational and eco-
nomic system. These properties and characteristics of the functions of en-
tropy and negentropy are not exhaustive, but in this study identified cha-
racteristics are sufficient to justify the author's approach in determining 
                                                               
1Compiled by the author. 
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the need for a special method of analysis of organizational changes in the 
state and economic system through the performance of entropy and ne-
gentropy. 
In line with the theme of the study object of study are complex orga-
nizational and economic systems relating to the definition of the author to 
the systems of third order. As ideal case review mechanisms of the forma-
tion, evaluation and uncertainty analysis in the form of the entropy and 
the inverse of its condition in the form of negentropy, the author uses a 
public-private partnership. With this type of interaction between govern-
ment and the private sector shows the diversity of forms of socio-
economic relations, in which the key role played by information flows. At 
the same time, public-private partnership could include the implementa-
tion of a number of non-contiguous projects, acting as a micro system 
within a complex organizational and economic relation between the sys-
tem of government and private business. Thus, the public-private partner-
ship joined as a form of dependent and independent forms of the ele-
ments. 
Estimation of uncertainty for complex organizational and economic 
systems requires an independent separate accounting of all types of uncer-
tainties that make up a single subsystem. In order to solve a scientific 
problem to evaluate the entropy and negative entropy for complex organi-
zational and economic systems, as seems to the author, you must use two 
different approaches to their definition (Figure 8).  
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Figure. 8. Estimation of uncertainty  
of organizational-economic system1 
The first approach is based on the consideration of those subsystems 
that are included in a single system and are dependent on each other. In 
the second approach evaluated subsystems that do not meet the criteria of 
the first approach, that is, the subsystems that are in a unified organiza-
tional and economic system, but are independent - they are as the author 
designates as microsystems. 
Taking into account that the implementation of public-private 
partnerships can be expressed as a set of dependent and independent 
projects, it is advisable to use the concept of the project portfolio. Conse-
quently, there are the etymological forms, such forms as a portfolio of 
project risks and uncertainties portfolio of projects of public-private part-
nership. 
At a time when the evaluation of entropy and negentropy of complex 
organizational and economic system is necessary to use two different ap-
proaches to their calculation, the concept of a portfolio of projects and 
                                                               
1Compiled by the author. 
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portfolio risks of uncertainty of projects of public-private partnership is 
necessary to distinguish. The author suggests using the following under-
standing of the uncertainties of the portfolio of PPP projects based on the 
nature of the risk-management approach: 
(1) portfolio of projects, the uncertainty of public-private partner-
ship projects include separate uncertainties, which are independent in re-
lation to other projects. In the system of public-private partnership can 
exist multiple portfolios of projects, the uncertainty;  
(2) portfolio of projects, the uncertainty of public-private partner-
ship includes the uncertainty of subsystems and independent projects, 
which are dependent to each other. In the system of public-private part-
nership can have only one portfolio of dependent uncertainties. 
Such an understanding of the uncertainties of portfolios of projects 
is somewhat broader views of other scientists who have identified a port-
folio of risks and uncertainties to the interdependence of its parts. Exam-
ple, displays a narrow view of risks of portfolios can serve as a study of 
N.P. Tikhomirov and T.M. Tikhomirova 1, that a system of interrelated 
risk object is called risky portfolio (portfolio risk). 
Author allows the separation of the projects to assess the uncertainty 
in the portfolio measure of entropy and evaluate the portfolio of negen-
tropy with the use of the methodological apparatus, as set out above. 
Combining multiple subsystems or microsystems is based on different 
approaches to the estimation of entropy. 
The first approach assumes that the total entropy of the complex or-
ganizational and economic system is based on the conditional entropy 
change of the components. To this end, the theorem of addition of com-
                                                               
1Тихомиров Н. П., Тихомирова Т. М. Риск-анализ в экономике. С. 222. 
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plete conditional entropy1 plays a role and then the mathematical expres-
sion takes the following form: 
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where )...,,,( 21 mSSSH  – portfolio of uncertainty (entropy) of a complex 
system for m-dependent subsystems; )( 1SH  – entropy of the first sub-
system; )|( 12 SSH  – entropy of the second subsystem relative to the 
first; )...,,,|( 121 mm SSSSH  – entropy of m-subsystem with respect to 
the previous (m-1) subsystem. 
 
The peculiarity of the portfolio of uncertainty, calculated for depen-
dent subsystems is that the total entropy of the portfolio is less than the 
sum of separate entropies of its subsystems. The conventionality of the un-
certainty of one subsystem, depending on the uncertainty of the other de-
pendent subsystems reduces the probability of events and developments, 
thereby reducing the overall uncertainty and the system become more sta-
ble and thus more manageable. 
The second approach to assessing the portfolio considering the un-
certainties of independent microsystems and in this case the assessment 
involves the use of the principle of additivity. According to the principle of 
the overall uncertainty of complex organizational and economic system 
for independent microsystems can be found by summing the entropies of 
its component parts (micro):  
                                                               
1Вентцель Е. С. Теория вероятностей : учебник. М. : Высш. шк., 1999. С. 477. 
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where )( mSH  – entropy m-microsystems (subsystem) in a complex orga-
nizational and economic system. 
 
Using the derived expressions allow the calculation of negentropy to 
replace in the formulas of calculating the portfolio of uncertainty (entro-
py) of a complex of organizational and economic values of the entropy of 
the system to negentropy and get evidence-based assessment of the portfo-
lio of negentropy (stability and handling) for a complex system. 
Subsystems and microsystems, which are used as synonyms and are 
used to distinguish between dependence and independence of processes 
and phenomena, contain internal assessment of uncertainty. Entropy and 
negentropy, calculated through the presentation of mathematical appara-
tus allows characterizing the state of the system as a whole through the 
states of its elements. 
 
2.7. Derived performance analysis  
of entropy and negentropyin the economy 
The analysis of entropy and negentropy has led the author to the 
formulation derived measures that deepen assessment of "awareness" of 
organizational and economic system and extend the interpretation of the 
assessment. 
Operating with only the absolute and relative values of the measures 
of uncertainty and symmetric definite organizational and economic sys-
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tem, the author concludes that the effectiveness of the system can be ex-
pressed in a variety of content derived indicators. Derived parameters of 
the system, based on different ratios of the values of entropy and negen-
tropy, the author grouped into four classes: 
1) performance capacity; 
2) rates of return; 
3) elasticities; 
4) ratios. 
Each class derived indicators may characterize one of the parties' 
awareness of "the organizational and economic system. Thus, it will iden-
tify some tools to manage uncertainty in order to convert the system from 
a chaotic state of self-development. 
Given that the functions of entropy and negentropy are symmetrical 
in each class derived indicators may build at least two indicators, calcu-
lated as the inverse relationship, and indicators, using absolute and rela-
tive estimates of entropy and negentropy. 
The first class of derivatives of organizational performance and eco-
nomic system is based on performance capacity. The author's hypothesis 
on the calculation of performance capacity based on the fact that the 
magnitude of the entropy as the quantity of negentropy change with the 
implementation of certain administrative actions on the part of the orga-
nizational and economic system, leading to an increase or decrease or 
fixing the level of uncertainty in the system. The consequence of this hy-
pothesis is a similar change in stability and controllability of the system. 
Thus, indicators of capacity characterize the size of the entropy / negen-
tropy managerial influences in the form of preventive measures. The ef-
fectiveness of the system will be characterized by lower performance ca-
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pacity for the entropy and negative entropy to increase. In general, the 
formal appearance of calculating capacity can be represented as follows:  
 ,or
m
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H
Z   (19) 
where HZ  – capacity of the entropy of the organizational-economic sys-
tem; HEZ  – capacity of the negentropy organizational-economic system;
mR  – management resources uncertainty / certainty. 
 
The lack of comparable units of measure entropy and negative en-
tropy leads to the fact that the capacity of these indicators is also deprived 
of the opportunity to use traditional means of assessment and evaluation. 
The comparability of units reflects their values conditional relationship 
between them and opens the possibility of a direct adjustment of both the 
numerator and denominator. However, in this case the unit cost of re-
sources can be values or natural (if the resource is the same type and stan-
dardized), and the value of entropy and negentropy has accepted units of 
measurement, and only use the sample gauges as a signal of a certain size 
(b). Therefore, to simplify the management process in the perception of 
the impact of the uncertainty is proposed to introduce a standardized unit 
of measure for entropy and negative entropy in the form of «recerte» (rc) 
[by analogy with the Latin word certe, meaning "definitely"] - the conven-
tional unit of measurement uncertainty. Thus, indicators of capacity can 
be expressed as rc / units. cost or rc / units. of the resource. 
The second class of derivatives of organizational and economic per-
formances of the system includes a return. Based on the economic sub-
 
Chapter 2. The characteristicsof uncertainty and certainty 
 91 
stance of these parameters can be determined that their value is inversely 
proportional to the performance capacity and therefore, has this form: 
 ,or
HE
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H
R
W mHEmH   (20) 
where HW  – output entropy of the organizational-economic system;
HEW  – output negentropy of the organizational- economic system. 
 
The value of the returns expressed as a unit. value of the resource / rc 
or units. of the resource / rc. Meaning of performance management and 
the impact of entropy negentropy very opposite of indicators of capacity 
and means to achieve the state of efficiency with growth and decrease the 
entropy for negentropy. As indicators of capacity and efficiency are di-
ametrically opposed, the simplified form of calculation can be represented 
as:  
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The third class of derived indicators expands notions of flexibility 
and offers the use of the principle of analogy as the elasticities of resource 
management, and on the entropy / negeptropy, when using the dual cal-
culation in relative and absolute terms. Thus, this class of derivatives of 
indicators includes four main indicators that can be used to assess the im-
pact and effectiveness of the uncertainty to achieve stability, organization-
al and economic system and its overall handling. 
In the classic sense the elasticity shows a change in one index to 
another index, and initially involves identifying the extent of their interest 
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rate changes. However, the author believes that given the limited measures 
of information for organizational and economic system that is appropriate 
to the construction of the elasticity in absolute measuring devices. This in-
troduction will expand the evaluative and analytical apparatus of uncer-
tainty and provide additional opportunities for management decisions. 
Main indicators of capacity can be expressed as follows: 
 
1) for the entropy at the absolute change of variables –  
 ,
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where HaE  – absolute entropy elasticity of the organizational-economic 
system with respect to the management of the resource impact on the 
system; 
 
2) for the negentropy at absolute changes in values – 
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where HEaE  – absolute elasticity of negentropy organizational-economic 
system with respect to the management of the resource impact on the 
system; 
 
3) for the entropy change in the relative values – 
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where HrE  – relative entropy elasticity of the organizational-economic 
system with respect to the management of the resource impact on the 
system; 
 
 
 
 
 
4) for negentropy change in the relative values – 
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where HErE  – relative elasticity of negentropy organizational-economic 
system with respect to the management of the resource impact on the 
system. 
 
Ability to use basic derived indicators of elasticity entropy or negen-
tropy encounters a natural limit to the scale of changes in the parameters 
and their influence on the system depending on the data states. 
Since the author's presentation of the calculations derived measures 
based on the classic sense of the entropy only in its economic importance 
and has undergone several changes, the traditional properties of elastici-
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ty1, which characterize the state of the system at a value equal to zero 
elasticity, is less than unity, equal to unity, greater than unity and equal 
to infinity cannot be used. The author offers a classification matrix of in-
fluence the states flexibility to the state of organizational and economic 
system (table 1). 
The classification matrix of the influence of elasticity on the organi-
zational and economic system demonstrates a possible change in entropy 
or negentropy when the resource data management performance 
changes. Accordingly, the impact on the functioning of the system is re-
flected by poor compliance or adherence to the uncertainty. Thus, we in-
troduce the conditional uncertainty criterion of usefulness to the system. 
It is quite logical that the organizational and economic systems are hete-
rogeneous and therefore the utility function of their existence include 
various components. However, taking into account that greater uncer-
tainty means approximately greater risk2, the system can rely on the great 
potential usefulness. Here the author focuses on the direct relationship of 
uncertainty and risk, subject to certain distribution. The elasticity of the 
uncertainty about the risks plays a significant role in this issue. 
                                                               
1 Нуриев Р. М. Курс микроэкономики : учеб. для вузов. М. : Норма, 2005. С. 98. 
2 Note: approximately proportional increase in risk, in my opinion, reflects the posi-
tive elasticity with respect to risks, which may be greater than (E> 1) and lower (0 <E <1) or 
equal to unity (E = 1). 
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T a b l e  1  
Matrix influence of the elasticity  
on the organizational and economic system1 
Variant intervals 
state elasticity 
Elasticity 
H
aE  HEaE  HrE  
HE
rE  
Rm↑ Rm↓ Rm↑ Rm↓ Rm↑ Rm↓ Rm↑ Rm↓ 
E  +∞ H↓↓ H↑↑ HE↓↓ HE↑↑ H↓↓ H↑ HE↓↓ HE↑↑ 
E > 1 H↓ H↑ HE↓ HE↑ H↓ H↑ HE↓↓ HE↑ 
E = 1 const const const const 
0 < E < 1 H↑ H↓ HE↑ HE↓ H↑ H↓ HE↑ HE↓ 
E = 0 H → 0 H → 0 HE → 0 HE → 0 H → 0 H → 0 HE → 0 HE → 0 
−1 < E < 0 H↓ H↑ HE↓ HE↑ H↓ H↑ HE↓ HE↑ 
E = −1 H↓ H↑ HE↓ HE↑ H↓ H↑ HE↓ HE↑ 
E < −1 H↓ H↑ HE↓ HE↑ H↓ H↑ HE↓ HE↑ 
E  −∞ H↓↓ H↑↑ HE↓↓ HE↑↑ H↓↓ H↑↑ HE↓↓ HE↑↑ 
Note: 
↑ – increase;↓ – decrease; сonst – absence of changes in the index. 
 
In addition to the basic derived indicators of elasticity, the author 
considers the possibility of constructing additional elasticities with special 
properties and limited use. According to the elasticity of the indicators are 
conditionally dependent elasticities, which are calculated for the subsys-
tems, which are dependent to each other. In order to calculate these pa-
rameters eliminated by Management Resources dependent system must 
not be modified, thus together with a set of dependent sub-systems re-
source management will be changed in only one subsystem. 
The principle and logic of the calculation of conditionally dependent 
elasticities are not different from the previously described approach the 
                                                               
1Compiled by the author. 
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calculation of indicators by the formulas (22) - (25), except that the re-
source base management subsystem will not change. Thus, the mathemat-
ical expression of the calculation of conditional dependencies the elastici-
ty of the entropy / negentropy can be represented as: 
1) for the entropy at the absolute change of values –  
 ,ˆ
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where )|(ˆ ml HHaE  – absolute dependent conditional entropy elasticity of the 
organizational and economic system with respect to the management of 
the resource impact on the system; lH  – change in the entropy (base-
line) l-subsystem; mmR  – changes in resource management uncertainty 
m-subsystem under the condition that const; lmR  
2) for negative entropy change at the absolute values – 
 
,ˆ
or
ˆ
10
10
01)|(
10)|(
m
m
m
m
ll
m
m
l
HEHE
a
m
m
m
m
ll
m
m
l
HEHE
a
RR
HH
R
HE
E
RR
HEHE
R
HE
E
ml
ml












 (27) 
where )|(ˆ ml HEHEaE  – absolute dependent conditional negentropy organiza-
tional flexibility and economic system with respect to the management of 
the resource impact on the system; lHE  – change in negentropy (base) 
l-subsystem; 
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3) for the entropy change in the relative values – 
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where )|(ˆ ml HHrE  – relative conditional entropy-dependent elasticity of or-
ganizational and economic system with respect to the management of the 
resource impact on the system; relativelH  – percentage change in the en-
tropy (base) l-subsystem; relativemmR  – percentage change in resource 
management uncertainty m-subsystem under the condition that
;constrelative  lmR  
4) for negative entropy change in the relative values – 
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where )|(ˆ ml HHrE  – relative elasticity of the conditional-dependent negen-
tropy organizational and economic system with respect to the manage-
ment of the resource impact on the system. 
 
Analytical perception of conditionally dependent entropy or negen-
tropy flexibility allows us to formulate some conclusions about the defini-
tion of partial correlation between the subsystems based on the elasticity 
of entropy and negentropy. Correlation between the subsystems will 
identify reasons for duplicating or counteracting elements that must be 
managed in the first place. 
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In the first case, when the value of conditional entropy elasticity of 
the dependent / negentropy is greater than zero, we can analyze the sub-
systems for the presence of redundant elements. The presence of dynam-
ic analysis of the positive deviations of the horizontal elasticity would in-
dicate an increase in correlation between the subsystems and indirectly 
will be an indicator of increasing the number of duplicate items or an in-
crease in the importance of these elements in the functioning of the sub-
systems. 
In the second case, when the value of conditional entropy elasticity 
of the dependent / negentropy is less than zero, the question of the exis-
tence of inverse correlation. Inverse correlation between the subsystems 
demonstrates the existence of opposing elements. As in the first case, 
where the horizontal dynamic analysis reveals the presence of positive 
deviations in this case a similar approach. However, the analysis of arbi-
trarily-dependent elastic entropy / negentropy to establish the correlation 
relationship is used to strengthen the opposite option - examine the 
growth of the negative deviations of elasticity. 
In terms of management of complex organizational and economic 
system, the existence of overlapping and opposing elements of the sub-
system can have diametric options for use. As noted by the author, this 
situation of ambiguity objectively determined the presence of various or-
ganizational goals of the economic system and its poor compliance or 
adherence to the uncertainty. 
Managing organizational and economic system, focused on adhe-
rence to the uncertainty, will use a strategy that would remove both re-
dundant and opposing elements. In this situation, the dependent subsys-
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tem will be transformed into independent, which ultimately regards to 
the fact that the cumulative uncertainty in the system increases. 
Considering management strategy for the uncertainty with a view to 
its reduction, i.e. the use of strategies, characterized by poor compliance 
to the uncertainty, we can say that these strategies will have at least two 
ways of implementation. First, a number of strategies will seek to increase 
the number of redundant elements in the subsystems. In this case, condi-
tionally dependent elasticity will be positive, and eventually will grow 
steadily. In addition, the number of dependent sub-systems will also in-
crease, which is objectively regards to the growth of the conditional en-
tropy for the organizational and economic system. Logically, overlapping 
elements improve the reliability of operation of the system and thus re-
duce uncertainty. Study the effects of a back-up is not the subject of the 
present study, therefore, indicate only the author of some of the most vi-
vid and visual effects from the use of strategies aimed at increasing the 
number of redundant elements in the subsystems. Such policies, accord-
ing to the author, may be called internal, when the emphasis is on in-
creasing the stability of the system, i.e. the operating performance of its 
functions and reduce system failures in general. 
Secondly, a number of opposing strategies will focus on increasing 
the negative correlation between the elements of the subsystems. These 
strategies are primarily aimed at maintaining the stability of the organiza-
tional and economic system by reducing the impact of the environment. 
The opposing elements act as a balancer in the system, when the uncer-
tainty of the environment as well, and the uncertainty of decision making 
and the consequences of these decisions shall be settled by a system of 
elements for which any appearance of uncertainty will not have any mea-
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ningful or significant effect. According to the author, such policies can be 
described as external, since most of the bias-based strategies are the un-
certainty of the environment. 
Conditionally dependent elasticity of entropy and negentropy is not 
the only indicator of a class derived from additional flexibility. Using the 
parameters of the change of the parameter uncertainty of resource man-
agement, which can reflect the impact on negentropy and entropy of 
complex organizational and economic system, will enable a variety of in-
dicators of resilience. Acceptable quality and quantity elasticities consti-
tute the analytical framework to manage uncertainty. In turn, the addi-
tion of the methodological apparatus of investigation of uncertainty is the 
basis for the expansion of theoretical views on the nature of uncertainty, 
its expression in terms of entropy, the use of negentropy as a measure of 
stability and controllability, as well as the ability to manage uncertainty. 
The fourth class derived indicators reveals the relationship between 
entropy and negentropy of organizational and economic system, the cal-
culation of which can be produced in both absolute and relative terms. 
The author points out eight direct indicators of which can be increased by 
mixing absolute and relative parameters, as well as point and dynamic pa-
rameters. The pluralism of calculating ratios of derivatives is limited only 
by the number of possible combinations. The objectives of each of the in-
dicators will prejudge the interpretation of their values, including the es-
tablishment of critical levels and other potential measurements derived 
ratios of entropy and negentropy. 
Key ratios of entropy and negentropy are grouped by the author on 
the basis of the presence of absolute and relative terms. Thus, possible 
compilation of four major groups derived ratios: 
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1) ratios of the entropy of negentropy : 
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where 21 kandk  – ratio of entropy to negentropy (absolute calculation). 
For 21 and kk barrier value is 1 when the equality of the entropy and 
negetropy suggests the presence of parity in the selection of areas of orga-
nizational and economic system. A value greater than unity characterizes 
the state of the proximity to the chaotic development, with a value of less 
than one to a structured development, which is more stable and manage-
able; 
2) ratio of negentropy and entropy : 
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where 43 and kk  – ratio of negative entropy to the entropy (absolute cal-
culation). 
The economic significance of the coefficients 3k  and 4k  is diametri-
cally opposed to the coefficients presented in (30). Therefore, clarification 
of their nature and the criteria is not appropriate; 
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3) ratio of the change in entropy change negentropy : 
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where 65 and kk  – ratio of the change in entropy change of negentropy 
(absolute calculation). 
 
The coefficient
5k is one of the factors, which bears no analytical 
content, since implementing the principle of a priori estimation of entro-
py and negentropy when the absolute change in entropy and negative en-
tropy are equal in magnitude (formula 4). This principle is incorporated 
in the logic of the study and, therefore, the coefficient 
5k  is an identity 
validation of settlement.  
Concerning the coefficient 6k estimates set out a priori principle can 
be applied as the base estimate of the relative changes in entropy and ne-
gentropy are not equal. Consequently, the percent increase in one para-
meter is not equal to the percentage increase in the other; 
4) ratio of negative entropy change to a change in entropy – 
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where 87 and kk  – ratio of change in negentropy change of entropy (ab-
solute calculation). 
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As in the case of the coefficients 87 and kk coefficients 65 and kk , 
they are symmetric prototypes, which are applicable to similar conclu-
sions with regard to their compliance with apriori principle (4) and non-
equivalence of the relative change in the parameters of the calculation. 
Thus, the basic and derived indicators of entropy and negentropy 
make it possible to characterize the effectiveness of the management of 
uncertainty through probability (frequency) of occurrence of phenomena 
and events, as well as resource management uncertainty. 
Conclusions 
A study of uncertainty and certainty in terms of designing evalua-
tion methods and approaches of analysis and identification of specific 
properties allowed the author to obtain a number of theoretical and me-
thodological results, which are mostly related to the provisions of scien-
tific innovation in the domain of research. These scientific results include 
the following conclusions. 
1. Development proved the hypothesis that the transformation of 
the wave cascade of uncertainties and risks, and put forward a model of 
"tetraplet risk", the author deepens the understanding of turnover types 
(genera) of uncertainties. Based on the typing of uncertainty in the vision 
V.I. Avdiysky and V.M. Bezdenezhnykh in which uncertainty can be the 
1st,2ndand 3rd types, that is the uncertainty environment, the uncertainty 
of management decisions and the consequences of uncertainty in these 
decisions, the author of this typology is proposed to add a new type of 
uncertainty - vartatsion uncertainty, in other words, the uncertainty of 
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the 4thtype. In view of the author, vartatsion uncertainty is caused by the 
implementation of all other types of uncertainty, resulting in creating 
new quasi conditions that change the "rules" in most organizational and 
economic system. 
Then, when there is vartatsion uncertainty, modified or completely 
transform the institutional rules and norms, which is the economic me-
chanism. The interaction between actors (active economic agents), the 
system also undergoes a change, resulting in uncertainty of taking new 
shape, embody the evolutionary changes of the economic mechanism, 
and that is natural, take on new meaning. 
2.  Supplement typology uncertainties, and with it, the certainties, 
author to the suggestion of one of the options cycle model uncertainties, 
which develop in a spiral to the law. This assumption was proved by the 
author's extrapolation of the theory ECLET object to the model cycle of 
uncertainty. As a result, the full cycle of uncertainty includes the uncer-
tainty of 4 types, which are replaced in sequence 
3. The model cycle of uncertainty from the theoretical point of view 
can come in additional research findings. This is facilitated by a "vector 
of uncertainty," which spins the spiral in a linear sequence, resulting in 
possible to identify and characterize the relationship between uncertain-
ties. The author in the "vector" is proposed to produce an analytical de-
composition of the constituent elements, but not in terms of objects, and 
from the standpoint of the process which occur in the cycle of uncertain-
ty. 
In order to do this, the author introduces a number of scientific use 
of new theoretical descriptors, which may later acquire in a fully distinct 
methodological basis. First, it is the notion of "cis-element", which re-
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flects the uncertainties of pairwise dependence between them. Each cis-
element combines two types of uncertainties, which are in the logical in-
terdependence. The formation of the cis-elements, as already noted, 
contributes to the relationship between uncertainties. However, this rela-
tionship is not the same for each cis-element and requires careful study. 
Second, within the uncertainties of the formation of the cycle of cis-
elements in the vision of the author, is determined kombirecerten bond. 
This concept is introduced in order to differentiate between the uncer-
tainty relations as well as between cycles, as well as the author reveals the 
existence of yet introrecerten communication. Such a relationship occurs 
between vartatsion uncertainty and uncertainty environment subsequent 
cycle that actually makes it possible to establish the relationship between 
cycles, and ensure the continuity of the institutional conditions for the 
realization of the economic mechanism of the system. 
4. It is the fact that the uncertainty of vartatsion brings the system 
into the evolutionary movement, led the author to a scientific conclusion 
that it would be better to identify the impact of uncertainty is not a pri-
vate element, and with the totality of the uncertainty that was the basis of 
assumptions about the nomination of calculating the cumulative value of 
uncertainty / certainty for all socio-economic system. 
5. Cumulative value of both uncertainty and certainty based on pri-
vate (individual) values of entropy and negentropy. Lack of adequate me-
thodology in this area has put a major scientific challenge to develop a 
methodology for assessing uncertainities and more important certainty. 
Based on the provisions of Shannon C.E. and Brillouin L., author of the 
study presented a range of assessment methods negentropy in the eco-
nomic system, when achieved and maintained a constant balance be-
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tween uncertainty and certainty. Methods for calculating the entropy and 
negentropy made to estimate the uncertainty and certainty, both in abso-
lute and in relative terms, which allows the correct comparison in the 
context of a number of levels - the dimension of the object and level as-
sessment. 
6.  Taking into account that the determination of the values of en-
tropy and negentropy still does not allow an analytical study, the author 
proposes a set of derived indicators, which aim to reflect qualitative as-
pects of the current state and dynamics of organizational and economic 
system in general and the events and phenomena in particular. Derived 
indicators are divided into four classes, including performance capacity, 
efficiency, flexibility and relationships. All they have to reveal the impor-
tance of preventive controls by a comparative study of the effects of size 
and performance evaluation. 
Thus, in the second chapter of the study the author attempts a mea-
ningful complement to the methodological apparatus of the subject area, 
which affects the evaluation questions and analysis. In the next chapter 
the authors consider methodological issues related to the management of 
uncertainty and certainty. 
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Chapter 3 
 
Preventive management  
of uncertainty and certainty 
in the organizational-economic systems 
3.1. Rationale for the preventive management  
of uncertainty 
Focusing attention to the estimation of entropy and negetropy, you 
must go to the management of uncertainty, including the structuring and 
systematization of scientific methods and tools for preventive manage-
ment. Composition of scientific uncertainty management tasks organiza-
tional and economic system is disclosed in a variety of preventive strate-
gies for management, the need to establish criteria and restrictions on 
their use. 
The author noted that the management of uncertainty is paradoxi-
cal as the fact that the very ability to control events and phenomena of 
nature and the essence of which is not fully known and is being ques-
tioned. However, the author comes from a number of premises to be used 
to manage uncertainty: 
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1. purpose complex organizational and economic systems can be 
ambivalent - on the one hand, the system can be committed to the uncer-
tainty on the other - the purpose of operation of the organizational and 
economic system may involve the reduction of uncertainty and, accor-
dingly, have poor compliance to the uncertainty; 
2. managerial impact (preventive control) is not aimed at changing 
the implementation of events and phenomena and changing the terms of 
their implementation, including changes to internal processes of the flow 
of events (if possible). This assumption is based on the fact that events 
and phenomena that make up the uncertainty, are in constant motion, 
and eventually converted, passing the natural evolution; 
3. focusing on the fact that the organizational and economic system 
tends to the continued existence, the idea of creating and maintaining the 
operation involves a certain degree of stability and controllability. When 
considering the entropy, this level must be below a certain maximum lev-
el of uncertainty, the transition through which lead to the destruction of 
the system; 
4. given the previous assumption, the author concludes that the 
symmetric state of the system is its existence above a certain level of 
negative entropy, the transition through which would indicate the emer-
gence of self-organization; 
5. achieving maximum system of uncertainty and its retention 
within a certain time period, of course, lead to self-destruction of the ab-
solute uncertainty of the situation; 
6. reaching a maximum uncertainty is not possible because there 
will always be a limit of entropy and negentropy as a consequence of the 
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system, which would not be avoidable. Thus, to achieve a situation of ab-
solute certainty is also not possible. 
Prerequisites for managing uncertainty, marked by the author, form 
the basis of the subsequent development of theoretical and methodologi-
cal views on the management of entropy and negative entropy. 
The section view of the uncertainty on the part of accounting 
"awareness" of organizational and economic system, the management of 
uncertainty must be associated with information management. However, 
the author's view is opposed to popular belief that the management of un-
certainty is analogous to information management with a basis for the as-
sertion that the uncertainty is incomplete and the information is inaccu-
rate. As a separate item, the information on the author's opinion, there 
can be a source of estimation uncertainty. In most cases, knowledge and 
information are not accepted for registration in the calculation of the un-
certainty of organizational and economic system. 
A clear expression of the author's ideas about the fundamental dif-
ference from the control information management uncertainty analysis 
can happen is already known and proven treatments of these concepts. In 
the views of G. Atherley information management is seen as a complex 
process to analyze information needs, identifying and obtaining informa-
tion, as well as providing information to users1. 
In earlier definitions of the concept of management information 
can be found a clear indication that this process is related to information 
flow and not as an alternative is not to manage uncertainty. Thus, in the 
                                                               
1Atherley G. Управление информацией [Электронный ресурс] // Энциклопе-
дия по охране и безопасности труда / под ред. Ю. Г. Сорокина, А. Ф. Зубкова, 
В. Н. Резепова. СПб., 2010. Гл. 22. Ресурсы : информация и техника безопасности 
и гигиена труда.URL : http://base.safework.ru/iloenc. С. 190. 
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glossary of the OECD, explained that the management information 
processing means, which includes writing (saving) the information, anal-
ysis and provision. The general definition of the term in this case means 
the mechanism and structure of providing information to relevant users 
through information management1.  
This interpretation of the concept is very similar to the definition of 
G. Atherley, which also contains a three-tiered process involving expo-
sure to the already existing information. 
The only term closer in relation to the concept of managing uncer-
tainty can serve as a "knowledge management", although it operates on 
existing information, but differs in that they are conditionally true and 
carry meaning. M.K. Marinicheva gives his own definition of the term 
knowledge management, arguing that it is the creation of organizational, 
technological and communicational environment in which knowledge 
and information will help to address strategic and tactical objectives of 
the organization2. This is fairly general definition includes elements of 
knowledge and information, and despite the fact that these categories dif-
fer from each other. But adding the information and knowledge can be a 
criterion or a tool for filtering information and relevant data from non-
relevant, or true and false. 
Given that uncertainty can be regarded as a true lack of information 
about events or phenomena of organizational economic system, in other 
words as a lack of knowledge, the related concept of knowledge manage-
ment and management of uncertainty becomes apparent. In this aspect, 
the author makes the important point that the proximity of the concepts 
                                                               
1The tax/benefit position of production workers. OECD Publishing, 1989. Р. 105. 
2Мариничева М. К. Управление знаниями на 100% : путеводитель для практи-
ков. М. : АльпинаБизнесБукс, 2008. С. 19. 
 
Chapter 3. Preventive managementof uncertainty and certainty… 
 111 
is not indicative of their identity, as in the definition of information man-
agement; knowledge management is based on the available or existing 
postulates and axioms. 
Based on the identified premises to manage uncertainty, the author 
concludes that the term's definition is of a higher order than the previous-
ly discussed concept of a number of terminologies of "information-
knowledge." Among the first formal approach, in which studies are to 
manage uncertainty in the organizational structures include the work of 
J.D. Thompson. It provides an interesting comment about what areas are 
to minimize the uncertainty in the organization. J.D. Thompson identi-
fied two approaches: the first approach involves the minimization of un-
certainty through the development of effective and efficient manner; the 
second approach is based on the management that is interested in de-
scribing and understanding the mechanisms occurring in the organiza-
tion1. 
As the direction of a holistic management of uncertainty has devel-
oped somewhat later and often have an interdisciplinary bias when consi-
dering the uncertainties in the various fields of knowledge. It is important 
to appeal to the first mentioning of the possibility of managing uncertain-
ty. In scientific research collection «The Management of uncertainty: 
approaches, methods, and applications» was first raised and discussed is-
sues of strategic management of uncertainty and decision-making under 
uncertainty for multi-criteria parameters. Among the researchers control 
the uncertainty is worth noting A. Sutton, A. Hickling and J. Friend2, 
                                                               
1Thompson J. D. Organizations in action ; Social science bases of administrative 
theory. McGraw-Hill, 1967. 
2 Ibid. The strategic choice approach to managing uncertainty. Р. 14–52. 
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N. N. Patricios1, J. M. Viegas2etc. However, these studies do not give a 
clear notion of uncertainty and management of specific measures or 
means of exposure to uncertainty than the well-known that in the future 
require more in-depth study of the moments identified. 
Modern views on the management of uncertainty are disclosed in 
the papers by A. Motro and P. Smets3 and G. Grote4. However, when re-
ferring to them in the management of uncertainty we are talking about 
minimizing the uncertainty as the only possible form of management. Al-
though the study of G. Grote and directed to submit theoretical and ap-
plied principles of management uncertainty in the design of systems and 
organizations, public or private notions of the term there is also not giv-
en. Also, the importance of the process of managing uncertainities is be-
ing mentioned, which affects everyone starting with individuals and the 
organizational structures. For both public and private organizations man-
agement of uncertainty is an important goal of the strategic level and the 
current activities in operations5. 
The important fact is that G. Grote emphasizes the limited number 
of instruments to minimize uncertainties, which include planning, using 
and developing of competencies, multilateral cooperation and maximum 
operational tasks6. All fields marked with controls or the impact of the un-
                                                               
1 Ibid. A perceptual-behavioral perspective of decision-making under uncertainty. 
Р. 241–251. 
2Ibid. Uncertainty, complexity and decision-making processes. Р. 252–263. 
3Motro A., Smets P. Uncertainty management in information systems : from needs to 
solutions. Springer, 1997. 
4Grote G. Management of uncertainty : theory and application in the design of sys-
tems and organizations. Springer, 2009. Р. 192; Grote G. Uncertainty management at the 
core of system design // Annual reviews in control.2004. Vol. 28, no. 2. P. 267–274. 
5 Note: the relationship with the operations management of uncertainty, in the opi-
nion of the author, can be represented by the transaction costs incurred by economic 
agents. 
6Grote G. Management of uncertainty… Р. 31. 
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certainty revealed by the general principles of management of uncertainty 
in the context of studying the dynamics of the parameters of stability and 
flexibility of organizations1. 
In the domestic literature of management of uncertainty in econom-
ics is hardly considered, except for a few works in which attempts are 
made to management formalization of uncertainty for economic opera-
tors. Among the domestic scholars who address the question of managing 
uncertainty in socio-economic processes can be attributed B. Algin2, 
A. Borisov3, S.E. Tulchinsky4, T.M. Gaynochenko5,V.V. Chashchina6 etc. 
There are some references to the management of uncertainty in sociologi-
cal research7, but they do not have sufficient common character.    
It should be noted that some scholars have mistakenly confuse risk 
management with the management of uncertainty. As an example of such 
a definitional error, you can quote the E.V. Iodine, Y.V. Iodine, 
L.L. Meshkov and E.N. Bolotin,8that the basis for the management of un-
certainty must be individually developed its own system for evaluating var-
ious types of risk, based on international practices, and at the same time 
                                                               
1Ibid.Generic principles for managing uncertainties. Р. 29–65; Managing uncertain-
ties through collaborative planning. Р. 57–90. 
2Альгин В. Преодоление неопределенности // Управление риском. 2007. № 1. 
С. 8–19. 
3Борисов А. Основные подходы к управлению неопределенностью в предпри-
нимательских структурах // Предпринимательство. 2008. № 3. С. 15–19. 
4Тульчинский С. Э. Как управлять рисками в условиях нарастающей неопреде-
ленности // Банковское дело. 2008. № 12. С. 68–69. 
5Гайноченко Т. М. Управление «неопределенностью»– новая константа эко-
номики аэропортов // Бюллетень транспортной информации. 2010. № 5. С. 19–23. 
6Чащин В. В. Маркетинг персонала и управление неопределенностью внутрен-
ней среды предприятия // Российское предпринимательство. 2011. № 4. С. 85–90. 
7See, for example: Щепанская Т. Б. Странные лидеры (о некоторых традициях 
социального управления у русских) //Этнические аспекты власти : сб. ст. СПб.,1995. 
С. 211–240; Гудинов В. Стресс-менеджмент, или Как преодолеть постоянное напря-
жение // Кадровое дело. 2005. № 4. С. 50–55. 
8Иода Е. В., Иода Ю. В., Мешкова Л. Л., Болотина Е. Н. Управление предпри-
нимательскими рисками : [монография]. Тамбов : Изд-во ТГТУ, 2002. С. 184–189. 
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taking into account the specifics of the macroeconomic environment of 
activities, speaking exclusively about the future of risk management. The 
study of S.E. Tulchinsky similarly focuses on the risks rather than factors 
of uncertainty and uncertainty in general, which calls into question the 
apodictic status of his work. In addition, some scholars reject the possibili-
ty of practical application of tools for theoretical and methodological 
framework to manage uncertainty for businesses and organizations, ex-
cluding the possibility of "learn how to manage uncertainty"1, but arguing 
that there is an opportunity to make decisions under uncertainty. 
Thus, as in Russian and in foreign studies management issues of un-
certainty are not given in detailed and explicit notions of the process, and 
virtually no description of the measures of the management process, 
through which might affect the level of uncertainty. Therefore, the author 
finds it necessary to give a definition of "management of uncertainty" in 
relation to the organizational and economic systems that allow manage-
ment to propose preventive measures and reveal ways to optimize uncer-
tainty. 
Managing uncertainty in organizational and economic system - the 
process of transformation and management of available information, includ-
ing the creation (generation) of new knowledge and information aimed at the 
preservation, minimize or maximize the uncertainty of events or phenomena 
of organizational and economic system, as well as the overall system. Manag-
ing uncertainty in organizational and economic system leads to a change in 
the parameters of stability, organization and flexibility. 
                                                               
1Савчук В. П. Оценка эффективности инвестиционных проектов. Киев : Нау-
кова думка, 2003. 
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3.2. Optimization of the uncertainty 
The author thinks that the concept of management of uncertainty is 
directly related to the concepts of optimality and efficiency. The terms 
"optimal", "efficiency" and the activities of their defining ("optimization" 
and ["Effectivization"]1)have many scientific interpretations. Among the 
most authoritative definitions of these categories, are the concepts of the 
proposed L.S. Gurin, Y.S. Dymarskii, A.D. Merkulov2, E.S. Wentzel3and 
a group of authors of the Great Soviet Encyclopedia (GSE)4. Capacious 
definition of optimization by L.S. Gurin, Y.S. Dymarskii and A.D. Mer-
kulov, speaking out, that "the search for the maximum and minimum val-
ues of the functions of the parameters of the system, related by certain de-
pendencies (constraints)"5is the optimization function can be contrasted 
with suboptimal according to the GSE, where "the best - is the most fa-
vorable conditions most appropriate desirable"6. The desirability of the 
conditions belongs to the author's opinion, the first premise is  to manage 
uncertainty, where the choice is between the competing goals, except for 
the purpose of fixing the current level. As in GSE, E.S. Wentzel in the de-
finition clarifies the main principle of optimality criterion is a preference 
and argues that "the best known solutions, which for one reason or anoth-
er, preferably more"7. 
                                                               
1 Note: the term "effectivization" is introduced by the author specifically; it reflected 
the direction of action to improve efficiency. 
2Гурин Л. С., Дымарский Я. С., Меркулов А. Д. Задачи и методы оптимального 
распределения ресурсов. М. : Изд-во «Сов. радио», 1968. 
3Вентцель Е. С. Исследование операций. М. : Изд-во «Сов. радио», 1972. 
4Большая советская энциклопедия. 2-е изд. М., 1955. Т. 31. 
5Гурин Л. С., Дымарский Я. С., Меркулов А. Д. Задачи и методы оптимального 
распределения ресурсов. С. 6. 
6Большая советская энциклопедия. Т. 31. С. 104. 
7Вентцель Е. С. Исследование операций. С. 11. 
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In a study of L.S. Gurin, Y.S. Dymarskii and A.D. Merkulov1they 
also concluded that "using the optimization model can simplify the study," 
and there can be the two most important ways to simplify it, "averaging in 
the transition to the expectation and variance" and "use of the limit rela-
tions in the transition to axiomatic estimates." With respect to the entropy 
and negative entropy of these two methods are opposed to the results. If 
the first method of averaging leads to an increase in uncertainty and its 
quest to reach the maximum, the second reduces uncertainty and thus, 
improves the stability and manageability. The objectives of the organiza-
tional and economic systems can be combined in pairs to use methods of 
simplification. Although, it is worth noting that the simplification of the 
organizational model of the functioning of the economic system expressly 
does not lead to a reduction of uncertainty. This is contrary to the tradi-
tional logical perception of uncertainty, which was previously expressed 
by scholars such as K.V. Pavlov2, I.V. Rozmainsky3, R.G. Pozhidaev4, 
A.A. Fattakhov5etc, who concluded that the reduction in complexity will 
certainly lead to a reduction of uncertainty. This view of the problem, in 
my opinion, is very one-sided and does not take into account other as-
                                                               
1Гурин Л. С., Дымарский Я. С., Меркулов А. Д. Задачи и методы оптимального 
распределения ресурсов. С. 6, 21. 
2Павлов К. В. Экономические «черные дыры» и экстремальный уровень неоп-
ределенности производственных процессов и экономическая среда // Наукові праці 
ДонНТУ. Серія економічна. 2006. Вип. 30. С. 4–14. 
3 Розмаинский И. В. Неопределенность и институциональная эволюция в 
сложных экономических системах : посткейнсианский подход // Вопросы эконо-
мики. 2009. № 6. С. 48–50. 
4Пожидаев Р. Г. Стратегии интеграции : от вертикально интегрированных 
компаний к межфирменным сетям // Вестник ВГУ. Сер. «Экономика и управле-
ние». 2010. № 1. С. 93–102. 
5Фаттахов А. А. Моделирование производственных систем с экстремальными 
и кризисными ситуациями при неопределенности информации // Технологии тех-
носферной безопасности. 2007. № 3(13). 
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pects of the activity and the existence of complex organizational and eco-
nomic systems. 
One of a kind of scientific problems of optimization in the manage-
ment of uncertainty is to provide a managerial impact, which may find the 
value of the probability of more or less the original value, while maintain-
ing the value of uncertainty, expressed in terms of the entropy of the orga-
nizational and economic system. Statement of the scientific objectives in-
cludes the duality of purpose, which corresponds to specific author prere-
quisites to manage uncertainty. Adherence to the uncertainty aims to 
achieve a probability of less than the original value. The opposite situation 
occurs in poor compliance to the uncertainty, that is the probability of 
seeking and achieving is greater than in the original position of the organi-
zational and economic system. The visual setting of the problem makes it 
easier to optimize the perception of the logic of research and allows you to 
visually indicate the ability to manage uncertainty. Consider the example 
of entropy can be optimized in order to take the system to a state of greater 
or lesser uncertainty (Figure 9).  
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Figure. 9. Diagram optimization of uncertainty 
organizational and economic system1: 
А, В – state of the system, in which there is symmetry of the entropy,  
with entropy Н(А) = Н(В), butр(А) < p(В); 
С – value of the entropy component of the impenetrable limit of uncertainty 
 
Considering the duality of the administration of uncertainty, the au-
thor seems possible association of the task of optimizing the management 
on a "more-less 'and' less-more" in terms of probability of occurrence of 
events and phenomena. Following the formulas derived and presented es-
timates of entropy and negative entropy optimization problem may be as 
follows: 
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1Составлено автором. 
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At the same time (34) the desired elements, depending on the pur-
pose may be 0p as well as 1p . In order to find a solution to the problem 
the author uses traditional mathematical methods and approaches for the 
expression of a simplified function depending on one parameter from 
another. Passing a series of simple manipulations one can derive the fol-
lowing equation: 
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Thereby, the final equation (35) takes the form xy xy   or 
yx yx  , its solution can be found in the paper by of G.A. Halperin and 
A.K. Tolpygofor integer numbers: 
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Taking into consideration that 0p  and 1p  are integers and greater 
lthan one, then the solution is possible to be found using the Lambert 
function1, based on the same equation xy xy  : 
                                                               
1 Corless R.M., Gonnet G.H., Hare D.E., Jeffrey D.J., Knuth D.E. On the Lambert 
W function // Advances Computational Maths.  Vol. 5. 1996. – P. 329-359; and is also 
available in its original form Lambert J.H. Observationes variae in mathesin puram. // Acta 
Helveticae physico-mathematico-anatomico-botanico-medica,Vol. 3, 1758, pp. 128-168 
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where W is the Lambert function. 
 
The transformation function (37) allows you to find  0p as well as
1p  the replacement is 0px  , 1py   or 1px  , 0py  . 
Generalizing the characteristics of the target's commitment to the 
uncertainty, the solution will be 01 pp  , when the probability tends to 
the value at which the maximum entropy of the i-th event or phenome-
non (1/e, where e – Napierian logarithm). Considering the opposite goal 
which is poor compliance to the uncertainty, then the best optimal tran-
sition is 10 pp  . This transition leads to the fact that the probability of 
an event or multiple events will increase, causing a decrease in the proba-
bility of other cases, because the probability distribution in the investi-
gated processes of organizational and economic systems is discrete. 
3.3. Theorem limit of self-organization (stability) 
In the problem of optimizing the probability of organizational and 
economic system with a purpose to the transformation of uncertainty, 
another scientific challenge of limiting values of entropy in the real world 
was affected. Ultimacy of uncertainty leads to the fact that the system 
cannot reach the maximum level of entropy and is in a state of equili-
brium. This equilibrium is determined minimum and maximum limiting 
levels of uncertainty. 
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Such a state of organizational and economic system was studied and 
scientifically justified in the limit theorem of the uncertainties stated by 
V.I. Avdiysky and V.M. Bezdenezhnykh 1.  
The Limit theorem is based on the uncertainty of the three positions 
on the characteristics of complexity, characteristics of control and charac-
terization of the conditions of handling. Apart from the already dubbed 
the provisions in the theorem there is an important methodological point 
in the opinion of V.I. Avdiysky and V.M. Bezdenezhnykh, it is the result: 
the minimum acceptable level of exposure to changes in the uncertainty of 
the impact of such a resource, which begins to cause changes in the trajec-
tory of the organizational-economic system. This minimum level of expo-
sure to the limit theorem of uncertainty is referred to as "quantum of ma-
nagerial influence". His presence is an independent scientific problem that 
has important implications for managing uncertainty and risk. 
The prototype of a complete uncertainty limit theorem, proposed by 
V.I. Avdiysky and V.M. Bezdenezhnykh, was to investigate the economic 
"black holes" K.V. Pavlov2. In their study of the extreme level of uncer-
tainty of production processes and economic environment Pavlov K.V. 
concludes that "each process is characterized by a definite measure of its 
inherent uncertainties, which may or may not be as uncertain environ-
ment in which it occurs"3.  
In this case V.I. Avdiysky with V.M. Bezdenezhnykh, K.V.  Pavlov 
considered critical levels of the parameters of the socio-economic systems 
and values which will be in a certain range, not a precise numerical value. 
                                                               
1Авдийский В. И., Безденежных В. М. Неопределенность, изменчивость и про-
тиворечивость… 
2Павлов К. В. Экономические «черные дыры» и экстремальный уровень неоп-
ределенности… 
3Там же. С. 4. 
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At this position the interval, which is confirmed in studies of several scho-
lars, is based architectural approach for scaling the values of entropy and 
negative entropy for the organizational and economic systems, which will 
be subsequently disclosed and justified. 
The main tenet of the limiting uncertainty offered by K.V. Pavlov, 
which is fully seated in the theorem, is the existence of the minimum re-
quired level of uncertainty, which should be limited both above and be-
low. However, in my opinion, the assumption of  K.V. Pavlov of the cu-
mulative increase in uncertainty when the real level of uncertainty is still 
less than the lower limit boundary uncertainty inherent in the organiza-
tional and economic system is not entirely justified. The author's position 
on this issue is the inability of the cumulative growth of uncertainty during 
the transition the lower limit of maximum uncertainty of the system. The 
scientific explanation lies in the author's position contradicts the assump-
tion that domestic to Pavlov K.V. The essence of the conflict is revealed in 
the contrasting increase in the degree of certainty (negative entropy) [on 
the condition of the assumption] and the cumulative increase in uncer-
tainty [on the result of supply]. Both of these positions cannot be com-
bined because the increase in negative entropy increases the stability and 
controllability of the system and can cause the reverse process for the en-
tire system. In addition, the proposal of Pavlov K.V. contradicts the a pri-
ori principle (formula 4), according to which the equal reduction of en-
tropy (uncertainty) leads to the equal growth of negative entropy (certain-
ty). 
The author notes that in the views of K.V. Pavlov and the Theorem 
limit uncertainty of V.I. Avdiysky and V.M. Bezdenezhnykh is not devoid 
of critical assessments and has several drawbacks. The most significant 
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disadvantage in relation to the limit theorem of uncertainty (manageabili-
ty) the author believes is to use only one performance measure "aware-
ness" of organizational and economic system - directly via the parameter 
uncertainty of entropy, a measure of chaos, serving in the functioning of 
the system. The solution to this shortage might be to use the second para-
meter - negative entropy characterizing the ordering of the organizational 
and economic system, its stability and controllability. 
On this basis, the author as opposed to Theorem limiting uncertainty 
V.I. Avdiysky and V.M. Bezdenezhnykh introduces a new scientific revo-
lution theorem on the limit of self-organization (stability) of the organiza-
tional and economic system. The author does not rule out the usage of on-
ly one of the theorems to describe uncertainty or certainty of the organiza-
tional and economic systems, and insists on the simultaneous use of a 
theorem of the limit of uncertainty (controllability) and the limit theorem 
of self-organization (stability). 
Regulations theorem limit of self-organization (stability) are based 
on assumptions of management uncertainty, where the only parameter 
characterizing the stability and manageability negentropy becomes. The 
basis of the limit theorem of self-organization (stability) is a set of assump-
tions and conditions of use: 
1) negative entropy of organizational and economic system reaches 
its maximum value at a time when the entropy of the system tends to ze-
ro; 
2) under ideal model conditions can be achieved as an absolute 
minimum and absolute maximum negative entropy; 
3) in the real percolation socio-economic processes, the absolute 
maximum and absolute minimum level, respectively, negative entropy 
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cannot be achieved. This counteracts the natural factors of subsistence 
and the transition to the "manual control" when negative entropy tends to 
minimize the values. And the exception is the theoretical possibility of 
complete and absolute lack of fault and error process of organizational 
and economic system, negative entropy as committed to the highest val-
ues. These observations of the author, by analogy can be fairly attributed 
to the entropy. In real environment the value of the marginal entropy can 
be calculated as: 
   ,loglim  nH b  (38) 
where lim(H)↑ is a ceiling on the level of entropy, when 
lim(H) ≠ max(H);ε is the parameter conditional permanent capacity in-
crease of entropy (reduce negentropy) the organizational-economic sys-
tem. 
 
The symmetry of entropy and negative entropy suggests that the 
values of the parameter conditional permanent system capacity will be 
close or equal in both cases for the entropy and negentropy. Evaluation of 
the marginal negative entropy can thus be obtained from the following 
equation: 
     ,loglimandlim   nHEHE b  (39) 
where  HElim  – limiting the lower level of negative entropy, when
  HEmin (real conditions);  HElim  – ceiling on the level of ne-
gentropy; φ –parameter conditional permanent capacity reduction of en-
tropy (negentropy increase) the organizational-economic system. 
 
Chapter 3. Preventive managementof uncertainty and certainty… 
 125 
 
The existence of the limits of parameter changes "awareness" of or-
ganizational and economic system indicates the nonlinearity of the sys-
tem development process and the need for bilateral analysis;  
4) based on their previous position limiting theorem of self-
organization (stability) has been established that limit the growth of entro-
py (negative entropy reduction) and lower limit of the entropy (negative 
entropy growth) is not equivalent and is limited. Moreover, the limiting 
constraint varies areas of organizational and economic system; 
5) dual purpose of the existence of organizational and economic sys-
tem determines the existence of an optimal level (range) negative entropy 
and entropy for the normal process of life, or an acceptable system. The 
optimal level is internal and is within the limits of changes of entropy and 
negative entropy characteristic for the system under real conditions in a 
particular space-time interval. Dynamic development and evolution of the 
system lead to the transformation resulting in limits of growth / decline 
options "awareness" converted. Expanding or narrowing limits the growth 
/ reduction of entropy and negative entropy can be a catalyst shifts the op-
timal values of these parameters. However, the actual change in the thre-
shold levels may not lead to a change in the optimal level, since there 
might exist "safety stock" of strength and reliability or to adopt other 
means of prevention and strategic defense; 
6) provision of organizational and economic system in a state of sta-
bility (cut-off level negative entropy) indirectly indicates a low (very low) 
value of risks to the system or the minimum amount of portfolio risk and 
uncertainty to a complex system; 
Kuzmin E.A. Uncertainty and certainty in management of organizational-economic systems 
 126 
7) force of the resource management of uncertainty in the system is 
reflected in the elasticity of the entropy or negative entropy. The efficiency 
of resource use at the same time is possible only in a case of exceeding the 
relative elasticity of a single value; 
8) nonlinear function of entropy and negative entropy (the calcula-
tion of H (S), HE (S), Hi, HEi) demonstrates the presence of nonlinear 
dependence of the parameters of "awareness" of the impact of resource 
management, which leads to the conclusion that the use of non-uniform 
entropy and negative entropy typing. Scaling of the entropy and negative 
entropy allows defining more clearly the state of the system, as well as di-
rect drivers of change - the events and phenomena. 
The terms and limiting assumptions of the theorem of self-
organization (stability) reveal the essence of preventive control uncer-
tainty, when the possibility of such a control system leads to adaptive 
maintenance of a stable state. 
In order to research and study of the limit of self-organization it is 
necessary to clarify the origin of the concept of "self" and its essence. For 
the first time the term "self-organization" was introduced in 1947 
W. R. Ashby1, which is engaged in the study of dynamical systems, which 
used the concept of sustainability in the context of the nervous system as 
a form of biological adaptation and survival, as well as for the "production 
of normal behavior." 
Later, the term "self-organization" has been used in other sciences, 
including economics, where the earliest example of a typical self can be 
called the idea of A. Smith "invisible hand of market", whose meaning 
                                                               
1Ashby W. R. Principles of the self-organizing dynamic system // Journal of general 
psychology. 1947. Vol. 37. P. 125–128. 
 
Chapter 3. Preventive managementof uncertainty and certainty… 
 127 
was to the autonomy of self-organizing economic system. Clarity of the 
views of Smith A. of self-organization can be traced to identify the fact 
that the "characteristic features of complex nonlinear systems in the 
economies and societies is a self-reinforcing mechanics with positive 
feedback"1. 
A more detailed study of self-organization in the economy can be 
found in the study by P.R. Krugman. In the paper «The self-organizing 
economy» P.R. Krugman emphasizes the existence of two phenomena: 
first, the "order from instability", "when the system is so arranged that the 
implicit or disordered structure is unstable to arise spontaneously"2; 
second is "order from random growth", when the "objects form the growth 
process in which the growth rate expected and independent of the scale of 
the system, but the actual growth rate of accidental"3. Thus, P.R. Krug-
man concludes that self-organization is not unique to universal laws, but 
rather principles or common ways of self-organization of social and eco-
nomic systems. 
Author's approach to self-organization is very similar to the ideas 
and the provisions of P.R. Krugman. However, the author sees the need 
for increased understanding of the processes and mechanisms of self-
organization. So, self-organization occurs when the following two basic 
conditions hold.  
The first condition is the "substitution"4 process of organizational 
and economic system that is perfect or approximate equality between the 
                                                               
1Майнцер К. Сложность и самоорганизация. Возникновение новой науки и 
культуры на рубеже века // Вопросы философии. 1997. № 3. С. 48–61. 
2Krugman P. R. The self-organizing economy. Blackwell Publishers, 1996. Р. 99. 
3Ibid.Р. 100. 
4 The concept of "substitution" used by the author to reflect the unification of the re-
quirements of "entry" and "exit" for the processes of organizational and economic system 
when they are not isolated, but are cycle – the sequence of events. 
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inputs and outputs of a process of another, despite the fact that the inter-
nal conversion can occur by any possible or appropriate principles. The 
first condition establishes the requirement to minimize failures or errors, 
and reducing them to zero value in the institutional and economic system. 
The internal processes of the first condition of self-organization must sa-
tisfy the principle of "key-lock" when the result of an internal process fully 
meets the requirements of incoming items to another sequential process. 
Full compliance with the principle of "key-lock" and, accordingly, the 
first condition of self-nominated author, may be a starting point for 
achieving self-organization-economic system.  
The second condition for self-organization is directly related to the 
concept of negative entropy. Orderliness in the organizational and eco-
nomic system leads to the fact that the mechanism of the substitution 
process acquires a certain meaning and significance. Consideration of a 
situation where negative entropy reaches its minimum (limiting) values, 
the substitution process cannot be realized. The reason for this phenome-
non is the lack or poor quality of information - no sequential processes are 
built in the dependent series, from which the system errors and failures. 
The opposite situation, when the negative entropy reaches its maximum 
(limit) leads to the fact that all the successive processes form a closed loop 
with some initial parameters and outcomes. 
Described the conditions of self-organization of socio-economic 
systems, in my opinion, constitute the basic assumptions of the theorem 
the limit of self-organization (stability) with respect to the development of 
systems and the emergence of self-organization phenomena in them. 
The main doctrine of the theorem expressed in terms of assumptions 
and is marginal or limited self-organization as such. The question of ulti-
 
Chapter 3. Preventive managementof uncertainty and certainty… 
 129 
mate self-organization in the scientific community is not obvious, al-
though the vast majority of opinions are based on the fact that the socio-
economic systems and physical phenomena, there is some limit of self-
organization. The author supports the assumption of the presence of self 
maintained ultimacy, because the existence of the limit of uncertainty for 
a certain organizational and economic system objectively and logically 
there should be a very definite limit on the similarity of Newton's third 
law. As a measure of self-determination stands, then, consequently, there 
is a limit of self-organization. 
The existence of limit the self-organizing systems can be traced in 
various interdisciplinary studies. An example confirming the validity of 
such an idea is the work of R. Johns1,who argues that the term "self-
organization" is used to describe an object or structure "by itself", or 
"spontaneously", under the dynamic system. At the same time, R. Johns 
clearly suggests that there are limits to self-organization.  
A somewhat different view of self-organization occurs at extremely 
V.A. Modenov, the essence of which is accounted for spiral development 
of the socio-economic systems and societies. Striking confirmation of this 
assumption is V.A. Modenov, that "each new level of self-organizing sys-
tem reaches its perfection, and at the same time limits the system devel-
opment"2. Position of V.A. Modenov is very close to the author's position 
with regard to the uncertainty of organizational and economic systems 
and their return status determination, which found its expression in the 
author's model of the cycle of uncertainty. 
                                                               
1Johns R. Self-organisation in dynamical systems : alimiting result // Synthese. 2011. 
Vol. 181, no. 2. P. 255–275. 
2Моденов В. А., Носов А. Г. Россия и миграция. История, реальность, перспек-
тивы. М. : Прометей, 2002. С. 73. 
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In contrast, there are ideas and assumptions about the absence of the 
limit. An interesting suggestion is made in the study of T. H. Johnson, 
H. T. Johnson and A. Broms1, "the power of self-organization, which de-
fines and maintains a unique independent position has a potential growth 
without restrictions." This statement does not refute the existence of the 
limit of self-organization, however, it reveals the unlimited power, which 
leads to self-organization of the system. A similar observation is very im-
portant for the understanding of entropy and negative entropy. As it has 
already been noted by the author, the maximum entropy (system) and the 
minimum value of negative entropy for each case are calculated and are 
reached at the end of equally probable. However, in general, the exact 
limit of the entropy growth may not exist: since the growth of the entropy 
of deterministic discrete probability distribution, the size of a single signal 
and the number of cases, they have variable change, aiming to increase the 
uncertainty can lead to what the exact limit of the uncertainty will not 
reach feasible. Such a situation is possible only if variable constant 
changes system parameters, in real and ideal conditions are not there - 
you will simply cease to exist (self-destruct system) as soon as its parame-
ters will continuously variably altered. 
The conventionality of the limit of self-organization of socio-
economic systems is noted in the journal "Problems of Philosophy", where 
the upper limit of the self is considered relative to the levels studied (the 
"threshold upper limit of the self-organization (with respect to the studied 
levels)"2,which indicates the limitations of self-organization conventions.   
                                                               
1Johnson T. H., Johnson H. T., Broms A. Profit beyond measure : extraordinary results 
through attention to work and people. Simon& Schuster, 2001. Р. 35. 
2Передовая. На новые рубежи развития советского общества //Вопросы фило-
софии. М. : Изд-во «Правда», 1986. Вып. 1. С. 12. 
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Not denying the existence of the limit of uncertainty, other scientists 
introduced a limit of self-organizing social and economic systems. The 
author has repeatedly observed that the complexity of the system cannot 
unambiguously indicate a direct relationship between the entropy and un-
certainty. Structuring the organization and the economic system as well as 
for complex processes, and for relatively simple processes allow the ma-
neuver uncertainty. Hypothesis of the existence of the limit system is 
highly debatable and cover eligibility of complex processes for organiza-
tional and economic systems in contact with the theories of the exponen-
tial growth of the socio-economic relations. One of the hypotheses about 
the presence of the limit of the study can be noted in S. Kernbach, J. Fos-
ter and W. Hölzl. In the paper S. Kernbach directly expresses the proposal 
that "there is a limit to the complexity of self-organizing phenomena"1. 
Perceiving the complexity of the organizational and economic sys-
tem as a prerequisite to the growth of entropy, it is concluded that in the 
event of the first self-limiting conditions of the theorem (stability), the 
uncertainty of an automatic manner increases. Thus, the limit of com-
plexity exists only when there are constraints that can be attributed. 
An indirect confirmation of the withdrawal of copyright can be 
found in the study by J. Foster and W. Hölzl, who note that "self-
organization approach in studying the system dynamics of dissipative 
structures is used as a basis for theorizing their development, allowing de-
velopment of a structure parallel to the increase in the order of [the sys-
tem] and the level of complexity to the limit"2.  
                                                               
1Kernbach S. Structural self-organization in multi-agents and multi-robotic systems. 
Logos Verlag Berlin GmbH, 2008. Р. 94. 
2Foster J., Hölzl W. Applied evolutionary economics and complex systems. Edward 
Elgar Publishing, 2004. Р. 26. 
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Thereby, a clear organizational structure and economic system can 
be regarded as an integral component of self-organization, the absence of 
which, in turn, would violate the second condition of the theorem self-
limiting (stability). 
Thus, the only logical consequence of the proof of the applicability 
of the first and the second condition for self-organization and economic 
systems, the scientific validity of the theorem is self-limiting, advanced 
by the author in addition, the integrated management of uncertainty and 
risk through the theory of marginal uncertainty (controllability), which 
received a holistic formulation in the works V.I. Avdiysky and V.M. Bez-
denezhnykh. 
3.4. Preventive measures to manage  
uncertainty and certainty 
The integrated management of uncertainty / certainty and risk 
management consist of two independent blocks. On the one hand, the a 
priori risk of a relationship uncertainty directed and contrasted it to the 
posterior inverse relationship, lead to the application of preventive meas-
ures and methods of control in terms of impact on the certainty of pro-
tection. On the other hand, considering the risk as the realization of 
events and phenomena through the negative and positive internal and ex-
ternal effects, it seems clear specificity of methods and tools of strategic 
and tactical risk management. Torque independent control units certain-
ty and risk in the dynamics of the system are expressed through a circular 
dependency, based on the author's model of organizational cycle uncer-
tainty and economic systems. A schematic representation of integration 
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of the management of hazards and threats, which includes the manage-
ment of uncertainty and risk management, is presented in Figure 10. 
Figure. 10. Integrated dangers and threats 
organizational-economic system1 
 
With respect to the integrated management of hazards and threats, 
the author specifically notes that the integrated risk management is not 
replaced by this process, but merely reflects the approach to the imple-
mentation of risk management. Risk management in an integrated ap-
proach that implies that the process involves all the structural elements of 
the organizational and economic system. Although it is emitted by the 
author that the integrated management of hazards and threats does not 
exclude an integrated risk management as an integral part of it. The 
process of managing uncertainty in order to achieve maximum effect and 
efficiency must be implemented in an integrated approach. 
Author of the nature of management uncertainty implies that the 
measures aimed at changing the entropy or negative entropy in terms of 
content related to preventive measures of control. Some scientists relate 
the concept of "preventive control" to the choice of measures and means 
to prevent the risk of generating elements. An example of risk-generating 
                                                               
1Compiled by the author. 
Management of uncertainty  Risk management 
Character governance: 
proactive management 
Character governance: 
strategic and tactical 
Integrated management of dangers and threats 
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elements can be a risk factor or a risk of an event, a fundamental differ-
ence that the author had previously been given to the comments. 
Proactive management of uncertainty lays in the groundwork for an 
a priori reduction of risk by exposure to the events and phenomena, 
whose nature is not fully known. Such events and phenomena are mani-
fested in all kinds of uncertainty (uncertainty environment, decision-
making and the effects of vartatsion uncertainty system). Based on the 
stated positions and evidence-based self-limiting theorem (stability) with 
the provisions of the theorem the limit of uncertainty (controllability) 
can form a managerial approach to the impact of the uncertainty. 
The demand for theoretical and methodological apparatus of pre-
ventive control and uncertainty, as a consequence, the impact of the risks 
of complex organizational and economic system due to the lack of cur-
rently existing theoretical framework the study of uncertainty and its rela-
tion to risk management. The increase in the number of scientific publi-
cations on this subject in recent years is a testament to its relevance and 
necessity of fundamental and applied points of view. 
As an independent branch of "preventive management" is most of-
ten used in the early stages risk management, which acts as a kind of level 
of decision-making. This view of the preventive control can be traced in 
the study by K. Kähkönen and K. A. Artto1as a method of risk manage-
ment, which includes three levels - preventive, corrective, and the level 
of "know-how" (involves pooling the experience of risk management and 
new approaches). The levels of decision-making regarding risks consti-
tute an original method denoted by authors as PIFA (Project Information 
                                                               
1Kähkönen K., Artto K. A. Managing risks in projects. Taylor& Francis, 1997. Р. 198–
200. 
 
Chapter 3. Preventive managementof uncertainty and certainty… 
 135 
Failure Analysis). In addition to the levels of decision making, 
K. Kähkönen and K.A. Artto offer a detailed sequence of actions at each 
level. For purposes of this study the stages of the preventive level need to 
be addressed in more detail, because the development of preventive 
measures is the basis of the methodology for managing uncertainty. 
Precautionary level, according to K. Kähkönen and K. A. Artto, 
consists of six consecutive stages:  
1) definition of the project is to identify the reasons for choosing 
this project, its strategic goals, planning objectives, the amount of tangi-
ble and intangible resources; 
2) preliminary risk analysis, which involves the identification of 
primary factors and threats to the project; 
3) modeling of the project, characterized by preparation of the 
project several models that can be designed to meet the criteria for eva-
luating project; 
4) drafting of FMECA (analysis of the types, effects and criticality 
of failures), consisting in processing and analyzing information about the 
processes of project failure;  
5) risk analysis, a drop-down in its investigation and study of the 
identified risks, the results of which will be selected corrective action; 
6) scenario choice, which consists in choosing the baseline scenario 
and its comparison with the critical points of the other scenarios, which, 
in turn, saved as alternative.   
Method P.I.F.A. for the most part relates to risk management, but 
also implies control of factors contributing to the emergence of risks. 
Some of them are the conditions of uncertainty, the leveling effect of 
which will reduce the risks to the complex organizational and economic 
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system. Precautionary level P.I.F.A. involves the choice of a baseline 
scenario for the development of the project. The content of the script 
should be protective nature of the measures, which includes the measures 
of a preventive control. 
The scientific approach, based on the context of preventive controls 
to risk management, as well as in the study of L.Lich 1.  
Essentially in his studies Lich L. indicates that preventive measures 
are aimed at preventing or reducing the probability of events, causes and 
preventive self-control is included in the risk management planning. It is 
important to note that preventive management, according to L. Lich, 
does not constitute a direct risk management and refers to the "event-
cause." Indirectly, this may indicate that the preventive management is 
focused on the events and phenomena of uncertainty and transformation 
of data in a certain environment that is fully consistent with the theorem 
limit of self-organization (stability) and theorem limit of uncertainty 
(controllability). 
Drawing parallels between the levels of decision-making by 
K. Kähkönen and K.A. Artto and a mechanism for implementing active 
measures proposed by D.Z. Milošević, it is worth noting that the initial 
stages in both cases are the preventive actions. So, D.Z. Milošević identi-
fies three stages of the implementation of active measures: (1) preventive 
action, (2) «trigger point», and (3) the conditional action2. In these stag-
es, those preventive measures are the basis of a strategy or plan for the 
project in response to risks. 
                                                               
1Лич Л. Вовремя и в рамках бюджета : управление проектами по методу кри-
тической цепи : [пер. с англ.]. М. : Альпина Паблишерз, 2010. С. 304, 326. 
2Milošević D. Z. Project management toolbox : tools and techniques for the practic-
ing project manager. John Wiley & Sons, 2003. Р. 295. 
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Focusing on the importance of proactive management of risk and 
uncertainty, it is necessary and expedient to organize the traditional 
measures and approaches used in the preventive management. Taking a 
look at the  peer-reviewed scientific literature, allowed the author to typi-
fy preventive action management into two classes, forming the basis of 
the limit theorems of uncertainty and self-organization: those protective 
measures (prevention of threats, threats to the organizational and eco-
nomic system) and measures of character leveling (to reduce the impact 
of hazards and threats). 
Preventive measures and management approaches can be classified 
on other grounds, such as the scope or scale of management measures, 
the scope of the internal or external environment and many others. How-
ever, specific measures aimed at reducing or increasing the uncertainty 
can be applied according to the classification groups of uncertainty for a 
particular event or phenomenon or for the whole system. 
The author points out the following steps that can be placed on the 
force of impact on the organizational and economic systems and their 
performance: 
creation of reserves or reserves (insurance / self-insurance); 
forecasting / planning; 
structuring; 
rationing; 
standardization; 
unification; 
duplication; 
specialization; 
anti-aliasing; 
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union; 
division; 
co-optation; 
choice of fields of activity; 
control. 
The list of preventive measures to manage uncertainty and risks is 
not exhaustive and may be updated and expanded. The essence of the de-
scribed action does not require a detailed interpretation because quite of-
ten used in practice controls. It is necessary to clarify the application of a 
number of measures that are not common and are actively used. These 
measures include: co-optation and integration. The use of other measures 
is usually not difficult. Thus, measures to create reserves and resources 
related to traditional measures of preventive control, the essence of which 
is to create buffer zones in which the effects of uncertainty can be com-
pletely or partially absorbed. Measures to establish reserves also include 
insurance and self-insurance, which are non-passive strategies. The use 
of self-insurance is possible in risk management that can be noticed in 
the work of A. Waring and A. I. Glendon1.They emphasize that insurance 
is a preventive strategy at the same time is a passive risk management. 
Predicting and / or organizational planning and economic system 
allows you to create authentic scenarios or events in the future. The prob-
abilistic nature of forecasts in making the choice of those scenarios, of 
which it is possible with an acceptable level of incidence. Preventive 
Measure to manage uncertainty, suggesting the formation of forecast and 
plans is a common form of generation of new information, which allows 
for preaktiv function of adaptive management or adaptive planning. 
                                                               
1Waring A., Glendon A. I. Managing risk. Cengage Learning EMEA, 1998. Р. 103. 
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Measure structuring suggest creating a special layout and sequence 
of elements and processes of organizational and economic system, which 
results in a hierarchy, there are dependencies and causal relationships. 
Rationing, as a measure of preventive control is analogous to setting lim-
its, except for the fact that rationing is its fundamental principle - the 
standard use of resources as the system itself, and within it. 
Standardization and unification are very similar measures of pre-
ventive controls. However, the essence of standardization is to develop 
requirements and regulations, while the unification process involves 
bringing the organizational and economic system to uniformity. And the 
standardization and unification can reduce the impact of uncertainty in 
view of the outer query to the system, as well as to reduce the complexity 
and diversity through the reduction of unification. 
Measures of a symmetric effect on the control system are the dupli-
cation and specialization. Within the overlap created by the parallel 
processes that perform similar or identical functions. Repeat functions 
leads to the fact that uncertainty about the process of failure is mini-
mized. Considering the specialization necessary to pay attention to the 
possibility of its use in several ways. On the one hand specialization re-
duces the complexity of the system, on the other - eliminates duplicate 
and repeat functions. Reduce the complexity of the system is due to 
processes of organizational groupings and economic system on several 
grounds under which these processes are performed with greater efficien-
cy. 
Smoothing refers to those measures which provide for "smearing" 
effect of uncertainty. The author of this process is a blur of uncertainty is 
understood as a purposeful transition from a state of excessive uncertain-
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ty to uncertainty acceptable for a system made by dividing the uncertain-
ty and its inclusion in the system for some time. The peak of the uncer-
tainty that arises due to various reasons, can significantly affect the func-
tioning of the system. Its suppression or leveling through the separation 
allows coping with peak loads for the system and keeping it healthy. 
The measure of preventive controls aimed at unification are based 
on the opposite, but equally effective methods - creating synergy, result-
ing in reduced uncertainty without applying for any additional resources 
it controls. Similar in content to this preventive measure is the impact of 
co-optation, which reflects the same process of consolidation, but carried 
out in the interests of only one of the parties and wearing compulsory. 
Separation in this context acts as an inverse measure of the unification 
and co-opting the essence of which consists in breaking up the long series 
of short processes, and hence less complex. If the association of co-
optation leadы to an increase in complexity, it reduces the internal com-
plexity of the division, but increases the number of managed elements of 
the organizational and economic system. 
The choice of field of activity is the primary measure of preventive 
control, as it is most often used early in the process of implementation 
and project planning. This measure is most common among the study of 
a preventive effect on the organizational and economic system. Its es-
sence is revealed in the transition from a medium with greater uncertain-
ty to the environment with a smaller uncertainty. 
The concluding of preventive control is control. Control is not only 
used in preventive control, this measure is universal and is quite wide-
spread. According to the statement of A.L. Gaponenko and A.L. Pan-
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krukhin, management control is designed to overcome any uncertainty1. 
Exercise control is based on the presence of feedback, which allows the 
subject to manage the organizational and economic system in the early 
stages through the adoption of corrective measures. The role of feedback 
in the management is very large. Feedbacks are automated responses 
from object to subject, and they express the causal dependencies. The 
study of G.V. Atamanchuk 2emphasizes the existence of several types of 
feedback - the object and the subjective. By assumption of G.V. Ataman-
chuk object feedbacks are inert and characterize the development needs 
and interests of managed objects. When a subjective feedbacks reflect the 
validity and rationality of the internal organization and activities of sub-
jects of management, organizational and economic system as a whole. 
Thus, the set of preventive controls can be divided into two classes. 
The first class action is leveling character which is the creation of reserves 
and resources, anti-aliasing. The second class of measures protective 
measures included the valuation, structuring, standardization, unifica-
tion, union, co-optation, the choice of scope and control. Using all of 
these measures allows for two basic self-limiting conditions of the theo-
rem, which brings the system into a state with greater certainty and, con-
sequently, with greater stability. 
It is important to note that the measures of preventive management 
of risks and uncertainties should be different from the methods and tools 
for strategic and tactical risk management. The difference of preventive 
                                                               
1Теория управления : учебник / под общ. ред. А. Л. Гапоненко, А. Л. Панкру-
хина. М. : Изд-во РАГС, 2003. С. 271–296;Общий и специальный менеджмент : учеб-
ник / под общ. ред. А. Л. Гапоненко, А. П. Панкрухина. М. : Изд-во РАГС, 2001. 
С. 114–123. 
2Атаманчук Г. В. Управление в жизнедеятельности людей (очерки проблем). 
М. : Изд-во РАГС, 2008. С. 315–316. 
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control and risk management must satisfy the condition of multi-level in-
tegrated management of hazards and threats. The fallacy of drawing par-
allels between the measures of preventive and control strategies and risk 
management practices observed by a number of research scientists, which 
include V.A .Kunin1, E.V. Pavlova2, V.A. Hamza3etc. 
Methodological uncertainties limit the content of the theorem and 
the theorem of the limit of self-organization involves the use of two 
classes of preventive management in accordance with the achieved level 
of uncertainty / certainty of organizational and economic system through 
the performance of entropy and negative entropy. 
3.5. Scaling of the entropy and negative entropy 
Given that the entropy and negative entropy can be calculated for a 
specific event or phenomenon, and for the system in general, it seems ne-
cessary to suggest the author's method of typing and scaling uncertainties. 
The scientific approach to the importance of typing and scaling of the en-
tropy and negative entropy for the organizational and economic systems is 
not a linear  creation, generation and leveling of uncertainty. Consequent-
ly, the use of common practice and in theory the question types and levels 
of uncertainty, compiled on the basis of equal intervals is scientifically in-
competent. Grounds for the use of equal intervals of uncertainty in terms 
of the nature and essence of all kinds of uncertainties in the applied aspect 
                                                               
1Кунин В. А. Превентивное управление предпринимательскими рисками про-
мышленных предприятий. СПб. : Изд-во СПбАУЭ, 2009. 
2Павлова Е. В. Применение методов риск-менеджмента в антикризисном 
управлении // Современные аспекты экономики. 2006. № 4. 
3Гамза В. А. Управление рисками в коммерческих банках : интегративный 
подход : [монография]. М. : Экономика, 2006. 
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is not and can not be. The exception to this provision is the use of ratio es-
timates, but its construction without adequate scaling uncertainty has no 
theoretical or practical sense. 
An additional reason, which highlights the importance of typing and 
scaling uncertainty is the use of preventive control and not to the system as 
a whole and a particular event or phenomenon, entropy, or negentropy, 
which is calculated moment. Therefore, adaptive scale uncertainty, which 
can be applied separately to the system as a whole and for each specific 
event or phenomenon can qualitatively change the perception of uncer-
tainty, lead to the development of the most effective preventive manage-
ment solutions. 
Review and analysis of scientific literature in the subject area of the 
present study revealed a lack of practical solutions to the scientific task of 
typing and scaling uncertainties. In this total lack of any scaling options 
and typing of negentropy, which is used in self-limit theorem (stability) as 
a basis for setting the characteristics of "awareness" of organizational and 
economic system. Therefore, the author rightly indicates the scientific 
challenge of building a methodological approach to the scaling of entropy 
and negentropy for the organizational and economic systems, including 
suggestions for typing uncertainties, as a scientific problem, which is set 
for the first time. 
Existing grades are based on the uncertainty of its classification, and 
are subjective in nature, since it does not establish clear criteria or ranges 
of entropy change, serving the universal measure of uncertainty. Based on 
the analysis conducted by the classifications of uncertainty there are three 
quality levels of uncertainty, which subsequently are used to determine the 
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subjective measures of a preventive control. These include the following: 
high, medium and low. 
A number of scholars extend the established Tier division of uncer-
tainty. Soб in the paper of E.A. Smirnov the uncertainty can vary from a 
low to very high1. Thus, E.A. Smirnov added an extra layer of uncertainty 
gradation. However, following this logic, ultra-low level should appear 
too, but in work of E.A. Smirnov indications of its existence are not given.  
Also do not specify how a given level can be considered high or low, which 
suggests the absence of a methodological framework to address uncertain-
ty. 
Taking into account that the relationship of uncertainty and risks of 
organizational and economic system is present in one form or another, the 
author suggested that the decision to the appropriate grading may be 
found in the differentiation of risk. An analysis of scientific literature 
showed that the division of risks Tier is very common. Many Russian and 
foreign scientists bring original ways subdivision hazards, but synectic tak-
ing over the risk-management approaches in the management of uncer-
tainty is not possible. The reason for the incompatibility of the approaches 
here are the differences in the calculation of entropy and negative entropy. 
Their functions are nonlinear, hence, uncertainty, and graduation will be 
uneven. Uniform differentiation of risk is very common and is used in risk 
management. A typical example of such a gradation is an empirical scale 
of risk tolerance proposed by A.A. Ivanov, S.Y. Oleynikov and S.A. Bo-
charov 2.  
                                                               
1Смирнов Э. А. Разработка управленческих решений : учеб. для вузов. М. : 
ЮНИТИ-ДАНА, 2002. С. 105, 113. 
2Иванов А. А., Олейников С. Я., Бочаров С. А. Риск-менеджмент. С. 69. 
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The failure of the author's assumptions about the use-established 
practices in risk management to manage uncertainty is evident, and fur-
ther explore the possibility of taking over the experience of risk manage-
ment to the management of uncertainty becomes impractical. Therefore, 
the author returns to the study of classifications of uncertainty in order to 
find the optimal system of differentiation of the entropy. 
Having generalized the results of analysis of scientific literature, the 
author concluded that the most complete and accurate gradation of un-
certainty presented in the study of K. H. Borch1, who identified seven de-
grees of uncertainty. Each one takes into account the distribution of pow-
ers, which distinguishes this classification from other uncertainties. By the 
uncertainty K.H. Borch following its variants: 
1) zero uncertainty, which is characterized by determinacy of condi-
tions and processes. The solution to the deterministic situation shall be 
made by assessing the effectiveness of the choice of the preferred option 
from the available set of alternatives. By definition of K.H. Borch risk in 
such conditions is absent, which corresponds to a priori depending on risk 
and uncertainty; 
2) quasideterministic uncertainty revealed in conditional controlla-
bility conditions and processes in that system parameters vary within a 
certain range. Quasideterministic uncertainty is different from zero uncer-
tainty appearance of randomness. However, the randomness in a given 
degree of uncertainty is limited; 
3) stochastic uncertainty of the classical type, reflects the uncertain-
ty in its pure form, as is known the distribution of the probability of ad-
verse events or phenomena. The uncertainty here is not limited. Negative 
                                                               
1Borch K. H. The economics of uncertainty. P. 11–88. 
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consequences of the implementation of events and estimated on the basis 
of the probability of damage as the expectation; 
4) uncertainty with the known distribution of events, but not a suffi-
cient sample size to determine the exact values of the parameters, the es-
sence of which lies in the closeness of estimates and as a consequence of 
increasing the error calculations. The inaccuracy of determining the un-
certainty in this situation leads to incorrect management decisions and the 
need to seek additional information; 
5) uncertainty of the unknown distribution of losses for a sufficiently 
large sample is different from the other degrees of uncertainty K.H. Borch 
that combines elements of risk management. Damage assessment is an 
important part of making a decision on the impact on the risk of an event 
or risk factor. The absence of any approximate estimates of the damage 
leads to the fact that there is a situation of "black box". Administrative de-
cision in this case should be directed to the selection of events and phe-
nomena related to the uncertainty. Formation of the model development 
process in the organizational and economic system may negate the uncer-
tainty and to identify at least approximate estimates of the likely damage 
caused by the scenario approach; 
6) highly stochastic uncertainty with a small sample is characterized 
by a lack of ability to identify the objective laws of development of the sit-
uation. The uncertainty on the part decreases due to a number of signifi-
cant events in the sample, but its value close to the maximum; 
7) non-stochastic uncertainty is the maximum limit uncertainty 
with absolutely no known probability distribution and the law of develop-
ment. For K.H. Borch this indicates the degree of uncertainty and how 
uncertainty is aleatory or fortunatnaya.             
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  According to the author, the classification of uncertainty proposed 
by K.H. Borch is a complete and scientifically sound. Using the classifica-
tion by K.H. Borch in the development of typological maps of uncertainty 
fully exhausts the needs for preventive controls. Therefore, the formation 
of any group of gradation in the author's vision seems redundant and un-
necessary. 
Refinement of the typology of uncertainty for organizational and 
economic systems allows us to go to a part of a scientific problem affecting 
the scaling values of entropy and negative entropy. 
At first glance, the task of scaling does not look complicated and 
weighty. However, in my opinion, the importance of scaling uncertainty is 
extremely undervalued. The use of linear levels of uncertainty leads to the 
fact that a qualitative assessment of uncertainties is distorted. As a conse-
quence, management decisions in terms of preventive control based on 
incorrect estimates of uncertainty are fraught subject to control and can 
lead to disastrous results. In addition, the typical scheme of differentiation 
of the uncertainties in the opinion of the author cannot be used for all the 
organizational and economic systems. This suggestion is based on the fact 
that the perception of uncertainty, as has been noted by the author, for 
each organization and the economic system is an individual. Commit-
ment to uncertainty leads to different qualitative estimates of the optimali-
ty. Thus, the individual perception of organizational uncertainty and eco-
nomic system is implemented by its objectivity. Preventive management 
solutions are accepted solely on the basis of individual assessments, and 
therefore require an adaptive method for determining the levels of uncer-
tainty. 
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Unlike the adaptive scaling method of decision-fits-all approach to 
the designation of levels of uncertainty lies in the maneuvering and ad-
justment to the specific conditions of operation of the organizational and 
economic system. This is the main and important difference. 
Author's method of scaling uncertainty includes two types. First, we 
study the uncertainty of a specific event or a phenomenon peculiar to the 
organizational and economic system. Secondly, we study the uncertainty 
of the whole system as some integral index. On one hand, the bidirectional 
technique allows the author to influence and implement preventive meas-
ures to control directly the events and phenomena that give rise to uncer-
tainty. On the other hand, the overall assessment of the uncertainty may 
be an indicator of "needs" of a preventive control. However, the overall 
uncertainty may be a measure of the effectiveness of the implementation 
of preventive controls. 
Consideration of the author's method of scaling uncertainty begins 
with the first track - the uncertainty of events and the organizational and 
economic system, where you will see the logic of research and algorithm 
calculations. The second area will be consecrated in a limited form, as it 
involves the use of similar methods that were used in the first direction. 
In general, the uncertainty scaling technique is based on typological 
map. Author's approach to scaling differs from the classical and assumes 
its modification. A characteristic feature of the classical approach of diffe-
rentiation is to capture maximum value in a range where the maximum 
uncertainty is at its center. Author's presentation of scaling on the contrary 
uses the maximum value as a dividing line for growth and reduction of un-
certainty for the events and phenomena, or as a line of growth or the ac-
cumulation of uncertainty for the organization and the economic system 
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as a whole. This study determined the differences in the functions of un-
certainty for the system as a whole and for the events or phenomena in 
particular. Hence, we can conclude that the scaling will be held in isola-
tion for the system and for the events or phenomena. 
Visualizing the author's approach allows the typological map (table 
2), which displays the initial and final levels of uncertainty, depend on its 
extent.  
Taking into account the form of typological classification groups of 
K.H. Borch, the author points out that the scaling does not provide sepa-
ration between the distributions, as it is reviewed and analyzed the distri-
bution of specific uncertainty. Type in the author's method of scaling des-
ignated serial numbers, suggesting that the first number describes the min-
imum possible uncertainty, and a seventh number is its maximum value. 
In the graph of the probability distribution for the first method there 
are is no longer seven levels, but fourteen. This is due to the approximate 
symmetry of the graph with respect to extreme with some offset. Because 
of this bias there is a need to develop a method of scaling uncertainties. 
Offset symmetry leads to the fact that according to the method, there 
are two intervals for each degree of uncertainty. This occurs due to the fact 
that the probability distribution and the uncertainty of events and the or-
ganizational and economic system are divided into two parts: the upward 
and downward uncertainties. Construction of the intervals of uncertainty 
and probability levels for each part is independent. 
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T a b l e  1  
Typological map of uncertainty scaling method1 
Object of study 
Events and phenomena 
of organizational-
economic system 
Organizational -
economic system 
Areas of the method first direction second direction 
Party raising uncertainty 
ee
H bi
1log10   
nH blog0   
Party raising uncertainty 0
1log1  ib Hee
 
Sequence of changing levels of uncertain-
ty: 
  
Increase the side * 1–2–3–4–5–6–7** 
1–2–3–4–5–6–7** 
Reduce the side * 7–6–5–4–3–2–1** 
Class of preventive control:   
Increase the side * measure the protective 
character all measures  
of a preventive control Reduce the side * measure character  
the leveling 
Increase in uncertainty:   
Increase the side * 1  
1  
Reduce the side * 01  
Note: 
* Adaptive number of levels, which are formed when individual choice of a 
preventive control. 
** Degree of uncertainty of K. H. Borch. 
For the second direction method can be used a similar reception 
from the point of inflection, but the author concluded that, for organiza-
tional and economic system in the evaluation of one type of uncertainty it 
is not appropriate. The entire range of values of the uncertainty in the 
second direction of the method is considered as a whole. 
                                                               
1Compiled by the author. 
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Formally, the scheme of scaling involves finding the probability val-
ues, in which equality is attained in the area of figures (each degree of un-
certainty), obtained by restricting the axis oX, intervals change the graph 
of the probability and uncertainty (entropy). For the initial and final levels 
of uncertainty the assumption of the intersection graph of the entropy with 
the axis oX is used The assumption implies that the probability of the ini-
tial point of the first level is not zero, but tends to zero. By analogy to the 
last level of uncertainty is used to assume that the probability tends to uni-
ty, but not equal to it. 
Graphical representation of the location of the degrees of uncertain-
ty, including the display of scaling economic sense as distinct from the 
classical approach, is presented in Figure11. 
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a 
 
b 
Figure.11. Approaches to scaling uncertainty1: 
a – modified approach to scaling (the author's method) 
typology of uncertainty in the choice of classification  K. H. Borch; 
b – classical approach to scaling 
 
Figure 11.a approaches to scaling uncertainty of events and organi-
zational-economic system (for a particular type of uncertainty), the au-
thor uses the typology of uncertainty on the classification of  K.H. Borch 
with the release of seven degrees of uncertainty. However, for specific 
conditions, specific to the organizational and economic system and its 
                                                               
1Compiled by the author. 
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features can be used with a degree more or less. In order to do this, the au-
thor provides a universal methodological apparatus, allowing to use an un-
limited number of degrees of uncertainty. 
In the general case it is necessary to establish the limits of variation 
of probability of degrees of uncertainty, which are subsequently used in 
the calculation of entropy values for the scale of uncertainty. Adopted by 
the author indicate the probabilities given in the table3. 
T a b l e  3  
Probability levels of uncertainty1 
To increase the uncertainty 
Designation of the entropy rH1  rH 2  rH 3  rH 4  rH 5  rH 6  rH 7  
upper limit rp1  rp2  rp3  rp4  rp5  rp6  rp7  
lower limit rp0  rp1  rp2  rp3  rp4  rp5  rp6  
To reduce the uncertainty 
Designation of the entropy uH 7  uH 6  uH 5  uH 4  uH 3  uH 2  uH 1  
upper limit up6  up5  up4  up3  up2  up1  up0  
lower limit up7  up6  up5  up4  up3  up2  up1  
 
The entropy of the intervals for the two sides (the sides of increase 
and reduction of uncertainty) are binary gradations of uncertainty for 
events or phenomena of organizational and economic system. Operating 
for the binary grading is as effective as possible, because the preventive 
measures are selected based control sets of parameters. 
The author was given an initial fragment of the method of scaling 
uncertainty in order to create a comprehensive view of the input data and 
the notation and assumptions of the method. It should be noted that scal-
                                                               
1Compiled by the author. 
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ing and can be applied to the negative entropy in establishing the diffe-
rentiation of certainty. 
Paying attention to notations, the author proceeds to a direct calcu-
lation of the levels of entropy for the degrees of uncertainty. As can be 
seen in Figure a), the author has designated the area of the figures in-
cluded in the zone of increase and decrease uncertainty. The total area of 
the function is calculated by adding them together. Differences zones of 
increase and decrease, and the bias graph suggest that the areas of these 
zones are not equal. In addition there is a clear superiority of the largest 
area of decrease of entropy over an area of growth. Therefore, the assess-
ment and calculation of the total area of each zone should be carried out 
independently. Consider a zone of increasing entropy as an example of 
calculation of scaling uncertainty of events and the organizational and 
economic system. 
The probability p7rrepresents the maximum probability. The author 
has outlined the conditions of maximum probability, the value of p7r = 
1/e (where e – Napierian logarithm). At the same time, the lower boun-
dary of the zone of increasing uncertainty in probability is p0r → 0, but 
p0r≠ 0.  On the other hand, the decrease in the zone of uncertainty the 
lower boundary of probabilities is p0u → 1 and at the same p0u ≠ 1. There-
by, we are able to calculate the size of the area increase and decrease of 
uncertainty:  
 
 
  ,log
;log
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where  riHS  – surface area of increasing entropy function, rc²; 
 uiHS  – surface area of decrease of the entropy function, rc². 
 
Knowning the upper and lower bounds of the integral one can with-
out too much trouble to calculate and determine the specific numeric 
value of the area of each zone of the entropy function. At the author’s 
suggestion, the levels of  uncertainty are located inside the zone, which 
figures on the area should be equal. Therefore, if we denote by t the num-
ber of these degrees of uncertainty, the area of each of them will be a cer-
tain amount tc r for the area increase and tcu area decreasing function 
of the entropy of events or phenomena of organizational and economic 
system. 
For example, the author will be given an option of finding the prob-
ability for the first zone of uncertainty increases the entropy function. 
The calculation can be carried out other, similar, and in this study are 
given. 
Specifying the value of areas, degrees of uncertainty can go to the 
direct determination of the probability for subsequent determination of 
the boundary values of entropy. The logic of the study allows generating 
an equation for the first degree of uncertainty:   
 ,log
1
 
r
or
p
p
r
ibi t
c
pp  (41) 
where rp1  – desired value of the probability. 
Disclosure of certain integral equation allows the lattice to find the 
desired probability of an unknown quantity rp1 , which will be used to 
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find the next unknown quantity rp2 . Thus, the calculation is consistent 
with either the beginning or the end of the entropy function with organi-
zational and economic system. The transformation formula (41) leads us 
to the following equation:  
 .)(log)()(log)( 1100
t
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pppppppp
r
r
ib
r
i
r
ib
r
i   (42) 
The solution of the equation can be written as follows, on simplifi-
cation:  
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Considering the fact that ,1lim
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The resulting equation with one unknown raised to the level of the 
same number can be solved using the Lambert function1: 
                                                               
1See: Corless R. M., Gonnet G. H., Hare D. E. et al. On the Lambert W function 
// Advances computational maths. 1996. Vol. 5. P. 329–359, атакжеLambert J. H. Obser-
vationes variae in mathesin puram // Acta Helveticae physico-mathematico-anatomico-
botanico-medica. 1758. Vol. 3. P. 128–168. 
 
Chapter 3. Preventive managementof uncertainty and certainty… 
 157 
 ,
ln
ln
ln
ln
1ln
1ln
111
























b
t
cW
b
t
c
p
bW
b
p
b
W
bp r
r
r
t
c
t
c
r
tc
tc
r
r
r
r
r
 (44) 
where W is the Lambert function. 
Thus, it was possible to obtain the upper bound probability of the 
first degree of uncertainty. Substituting the obtained value in the formula 
for calculating the probability of entropy can get top value for the uncer-
tainty of the first degree. Making calculations for the second and other 
degrees can be done similarly by successive replacement of the lower 
boundary and a constant probability of an unknown quantity or rather its 
borders. In reverse motion will be replaced by the upper bound and the 
lower will be the unknown quantity. 
The use of mathematical and methodological provisions provides 
grounds for the scaling of negative entropy, by analogy with the replace-
ment of the basic function of calculation of negative entropy values for 
events or phenomena of organizational and economic system. 
At the same time, the universality of the method allows for scaling 
of entropy and negative entropy for the socio-economic system as a 
whole in the context of one of the types of uncertainty. Feature of the 
calculations will be modified functions because its values are obtained by 
adding the values of the previous stages of the calculations together. The 
graph of the entropy for the organizational and economic system would 
look like this (figure 12). 
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Figure.12. Graph entropy organizational and economic system without 
complying with the requirements for discrete probability distribution 1 
 
On this basis, we can say that the author's method of scaling uncer-
tainty is scientifically based and can be used to refine the boundary values 
of uncertainty / certainty. 
Fundamentally, the theoretical value of scaling uncertainty is to ex-
tend and complement representation of the dynamics of uncertainty over 
time, and its identification with some of the qualitative characteristics 
that identify the quantitative importance in terms of acceptability to the 
subject of preventive management uncertainty / certainty. 
Applied value of scaling opens the possibility of individual selection 
of a preventive control that reduces the overhead of management and at 
the same time increases the effect of the impact of resource utilization, 
which in turn leads to more effective management of uncertainty / cer-
tainty. Indirect impacts or effects of scaling for the organizational and 
economic system can be a priori and a posteriori reduction of risks to the 
system. 
                                                               
1Compiled by the author. 
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In addition, the author provides a matrix to use preventive measures 
to manage uncertainty, depending on the value of the entropy of the sev-
en powers, compiled on the basis of the classification uncertainty by 
K.H. Borch. The essence of the matrix is uniform choice of preventive 
controls for both the events and phenomena of organizational and eco-
nomic system and for the whole system. The matrix of preventive meas-
ures to manage uncertainty is presented in tabular form (Table 4). 
T a b l e 4  
Matrix of preventive measures to manage uncertainty1 
Preventive measures 
Degree of uncertainty (Borch K.H.) 
H1 H2 H3 H4 H5 H6 H7 
creation of reserves or reserves  
(insurance / self-insurance) 
– – – + + + + 
forecasting / planning + + + + + + + 
structuring + + + + + + + 
rationing – – + + + + + 
standardization – – – – + + + 
unification + + + + + + + 
duplication – – – + + + + 
specialization – – – + + + + 
anti-aliasing – – – – + + + 
union – – – – – + + 
division – – – + + + + 
co-optation – – – – – – + 
choice of fields of activity + + + + + + + 
control + + + + + + + 
The matrix of preventive measures to manage uncertainty, in my 
opinion, reflects the principle of combining various measures of uncer-
tainty with regard to high or maximum level of the optimal or acceptable 
                                                               
1Compiled by the author. 
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values for the organizational and economic system. As the table 4 shows, 
a number of preventive controls should be used regardless of the magni-
tude of uncertainty, since they are the backbone. These measures include 
structuring, standardization, the choice of fields of activity and control. 
The matrix also contains the uncertainty to which you want to use the 
entire range of available measures of a preventive control. As part of the 
degrees with a high or maximum level of uncertainty there are two recent 
degrees, which according to the classification by K.H. Borch referred to 
as the degrees of uncertainty with a highly stochastic and the small sam-
ple and non-stochastic uncertainty. 
Thus, the scaling of uncertainty / certainty makes it possible to solve 
important scientific problems of the correct grading of the absolute values 
of entropy and negative entropy, which previously produced a linear fa-
shion that does not correspond to the actual distribution of values. Deter-
mining the types of uncertainties is correlated with measures of a preven-
tive effect that can effectively implement the strategy and tactics, not only 
risk management but also the management of uncertainty as the root 
cause of the formation of risk factors in the context of a priori. 
The use of the original author's approach to scaling uncertainties in 
the present study corresponds with the degree of spread of values of entro-
py and negative entropy. In circumstances where the distribution function 
is very close to a linear trend, the use of scaling will reduce the error thre-
shold in determining the type of uncertainty. But the lowering of the thre-
shold error should correlate with the magnitude of the costs of carrying 
out the process of scaling and size of the potential effects of the procedure. 
The best way to apply scaling, in the author’s opinion, is the differentia-
tion of uncertainties of events and the organizational and economic sys-
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tem, where non-linearity of the distribution functions of uncertainty are 
more pronounced. In this case, the author does not exclude the possibility 
of scaling approach to organizational and economic system as a whole. 
As a result, we can say that the author suggested the need for scaling 
uncertainty and certainty is scientifically sound and proven. The original 
author's approach has important theoretical and methodological signific-
ance and may qualitatively change expectations about the process of en-
tropy and negative entropy gradations in both absolute and relative terms. 
 
 
Conclusions 
The final stage of the study of uncertainty and certainty in the orga-
nizational and economic systems within the framework of the present 
work is a methodological rationale for preventive control entropy and 
negative entropy proposed original techniques for the implementation of 
related processes and procedures. Thus, in the third chapter of the study 
done by the author he argued about a number of fundamental scientific 
conclusions on the obtained results. These conclusions include the follow-
ing provisions: 
1. The possibility of preventive control by itself is not so obvious. 
Most often the scientific community takes a similar, but very distant ety-
mologically, that is the term "management under uncertainty." Herein lies 
an important theoretical problem to validate the feasibility of preventive 
control is uncertain, and not vice versa. Considering the disposition, 
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which consists in the management of uncertainty is not difficult to note 
that the application object management is the organizational impact of the 
economic system, whether the entity in the micro level, territorial or sec-
torial housekeeper at the meso level, or the whole national economy at the 
macro level. 
The contrast in this context, as already seen, is precisely directed to 
that administrative decision. In the preventive management of the impact 
of objects is very uncertain, but in this situation is very obvious dichotomy 
between the inner essence of the confrontation of uncertainty and the pos-
sibility of its control. The paradox, according to the author is allowed to 
cash measures, which in some way may affect the amount of uncertainty 
and certainty. Thus, the possibility of preventive management uncertainty 
/ certainty is not so proved on the basis of a position of uncertainty, in 
which the entropy or negative entropy considered as a measure of aware-
ness. 
2. Scientific rationale for the eligibility of preventive controls uncer-
tainty has led the author to develop his concept of describing and charac-
terizing. In the author’s view the management of uncertainty in the orga-
nizational and economic system is a process of transformation and man-
agement of available information, including the creation (generation) of 
new knowledge and information aimed at the preservation, minimizing or 
maximizing the uncertainty of events or phenomena of organizational and 
economic system, as well as the overall system. Managing uncertainty in 
organizational and economic system leads to a change in the parameters 
of stability, organization and flexibility. 
3.  Based on the evidence of the applicability of the inverse logic of 
preventive controls, in which the existing measures that could change the 
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level of trust and the importance of uncertainty and certainty, the author 
attempts to systematize them. As a result, the complex of preventive man-
agement of uncertainty includes 14 major means of influence, which in 
the course of the study were presented and described. 
Such measures may include the following: the creation of reserves or 
reserves (insurance / self-insurance), forecasting / planning, structuring, 
regulation, standardization, duplication, specialization, smoothing, inte-
gration, separation, co-optation, the choice of fields of activity; control. 
Of course, that this list is not the exhaustive measures, in the future it will 
be extended. In addition, the author has shown the applicability of each 
grading and that it is depending on the degree of uncertainty in the form of 
a matrix of preventive measures. 
This ordering lets us talk about the holistic self and self-sufficient 
scientific direction of economic thought in the field of management 
theory as a proactive management of uncertainty / certainty. 
4. In terms of scientific results achieved, the author puts forward and 
proves a new theorem, which complements the existing theorem on the 
limit of uncertainty (manageability) that was proposed by V.I. Avdiysky 
and V.M. Bezdenezhnykh, whose foundations were laid in the work of 
K.V. Pavlov. Such a theorem in the study became known as the limit 
theorem of self-organization (stability). It really complements the theo-
rem of V.I. Avdiysky and V.M. Bezdenezhnykh, focusing on the fact that 
the characteristic of the organizational and economic system is based not 
only on the extent of uncertainty (entropy), but also on the related meas-
ure of certainty (negative entropy). 
In the study, the author reveals the relationship of reasonably degree 
of certainty of the system and its ability to self-organization, which is em-
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bodied in the stability of the process of development. The author considers 
stability in this vein as the scope of the system of deviations from the target 
rate of development when such deviations are nothing but the realization 
of uncertainty, and the rate of compliance with the system - a manifesta-
tion determination. 
5.  Proactive management of uncertainty / certainty in addition to 
interventions involves solving a scientific problem as the identification of 
those moments, or other means. In order to do this the author first posed 
and solved a scientific problem as a scaling uncertainty / certainty. 
The essence of the problem reduces to the calculation of the boun-
dary values of entropy and negative entropy typing at a given level of 
quality, as well as the scientific rationale for incorrectness and falsity of a 
known linear approach, when the gradation value was done by dividing 
the uniform spacing of the oscillations. 
In this regard, based on the distribution function of uncertainty and 
certainty, the author put forward a non-linear approach to the scaling of 
values, which is based on a mixed type of a center of symmetry of the 
graph of the distribution of entropy and negative entropy. 
6. The final aspect of preventive management uncertainty and cer-
tainty in this study is to optimize the values of entropy and negative entro-
py jumping events and phenomena. The essence of the optimization is the 
observed phenomenon of "correlated" in accordance with the distribution 
function, when the same levels of uncertainty correspond to two values of 
probability. 
This raises the base for the implementation of optimization proce-
dures, which resulted in depending on the objectives and commitment to 
the uncertainty, it is possible to reduce or increase the probability of an 
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event or phenomenon in the framework of the organizational and eco-
nomic system. 
Thus, in the third chapter, the author presents the final part of the 
methodological apparatus, which is based on perceptions of assessment 
and analysis of the uncertainty and certainty justifies preventive manage-
ment, and reveals the methods and approaches to impact on negative en-
tropy, entropy and economic systems. 
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Conclusion 
Conducted a study to develop a systematic theoretical and methodo-
logical apparatus to manage uncertainty and certainty, and on this basis of 
representation methods of calculation of entropy and negative entropy in 
the economy allowed us to obtain the following theoretical and empirical 
research results. 
The study and synthesis of theoretical and methodological principles 
of the uncertainty in the economy, proposed by Russian and foreign 
scientists, allowed the author to complement and extend the fundamental 
concepts of the nature of uncertainty and its importance in matters of fact 
description of risks and their constitutive exposure to uncertainty. 
In many aspects the category of "uncertainty" is important to clarify 
a number of features, properties and characteristics of the presence of un-
certainty in the economy, particularly in organizational and economic 
systems of various orders. In this regard, the author conducted a compre-
hensive analysis of the category of uncertainty, which can form the seven 
pillars of the uncertainty, which in varying degrees are manifested in the 
socio-economic processes that affect the state of the environment, the 
possibility of making management decisions, the consequences of these 
decisions and the outcome of the implementation of uncertainties for the 
subsequent development of the system. 
Based on the above provisions of the uncertainty, the author pro-
posed to use a universal definition of this category, which includes most of 
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the important and fundamental characteristics. Thus, in the author’s view 
the uncertainty of the organizational and economic system is a situation of 
ambiguous events or phenomena suggesting the emergence of a set of al-
ternatives for their implementation, leading to positive or negative effects, 
accompanied by the poor quality of information and the opposition of de-
terminism. 
Clarification of the concept of uncertainty is an important point for 
the continuation of the study, because from what mandatory rules laid 
down initially in the nature of the uncertainty it depends on the construc-
tion of theoretical and methodological apparatus of the study. The find-
ings and results should be corresponded with those fundamental provi-
sions which are laid in the very definition of uncertainty, and conflict with 
other conclusions drawn based on the original premise. 
Considering one of the provisions of uncertainty as the source of the 
attributive risk the author has identified a priori and a posteriori relation-
ship between uncertainty and risk. As a result, different situations are cha-
racterized by different interaction of uncertainty and risk. In some cases, it 
will be possible to assert the presence of a priori and a posteriori about 
other relationships. These conclusions allow us to consider the socio-
economic processes from many points of view and consider the moments 
when you may or may not proactive managerial action. 
In the a priori uncertainty and depending on risk the author expands 
and clarifies the perception of turnover or force conversion of the impact 
of uncertainty in the final risk to organizational and economic system. 
The author includes in this process of transformation of the four elements: 
uncertainty, uncertainty, risk factors, risk. Represented by the transforma-
 
 
 168 
tion of uncertainty and risk is designated as the author of "tetraplet risk", 
which clarifies the process of formation of the risks themselves. 
With the introduction into scientific models "tetraplet risk" asso-
ciated. Another conclusion of the author is regarding the nature of the 
transformation of uncertainty and risk. Perceiving the transformation as 
an ongoing dynamic process the author hypothesized that this process is 
cyclical and its important conceptual characteristics are "cascading" and 
"waviness." 
Developing the hypothesis that the transformation of the wave cas-
cade of uncertainties and risks, the author puts forward a model of "tetrap-
let risk", the author deepens the understanding of turnover types (genera) 
of uncertainties. Based on the typing of uncertainty in the vision of 
V.I. Avdiyskogo and V.M. Bezdenezhnykh in which uncertainty can be 
the 1st,2nd and 3rd types, that is the uncertainty environment, the uncertain-
ty of management decisions and the consequences of uncertainty in these 
decisions, the author of this typology proposed to add a new type of un-
certainty - vartatsion uncertainty, in other words, the uncertainty of the 
4thtype. In the authr’s view vartatsion uncertainty is caused by the imple-
mentation of all other types of uncertainty, resulting in creating new quasi 
conditions that change the "rules" in most organizational- economic sys-
tem. 
Supplement typology uncertainties, and with it the certainties led the 
author to the suggestion of one of the options cycle model uncertainties, 
which develop in a spiral to the law. This assumption was proved by the 
author's extrapolation theory ECLET object to the model cycle of uncer-
tainty. As a result, the full cycle of uncertainty includes the uncertainty of 
4 types, which are replaced in sequence. 
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The model cycle of uncertainty from the theoretical point of view 
can come in additional research findings. This is facilitated by a "vector of 
uncertainty," which spins the spiral in a linear sequence, resulting in poss-
ible to identify and characterize the relationship between uncertainties. 
The author in the "vector" is proposed to produce an analytical decompo-
sition of the constituent elements, but not in terms of objects, and from 
the standpoint of the process which occur in the cycle of uncertainty. 
In order to do this the author introduces a number of scientific use of 
new theoretical descriptors, which may later acquire a fully distinct me-
thodological basis. First, it is the notion of "cis-element", which reflects 
the uncertainties of pairwise dependence between them. Second, within 
the uncertainties of the formation of the cycle of cis-elements in the vision 
of the author, is determined kombirecerten bond. This concept is intro-
duced in order to differentiate between the uncertainty relations as well as 
between cycles, as well as the author reveals the existence of yet introre-
certen communication. Such a relationship occurs between vartatsion un-
certainty and uncertainty environment subsequent cycle that actually 
makes it possible to establish the relationship between cycles, and ensure 
the continuity of the institutional conditions for the realization of the eco-
nomic mechanism of the system. 
It is the fact that the uncertainty of vartatsion brings the system into 
the evolutionary movement, led to a scientific conclusion that it would be 
better to identify the impact of uncertainty is not a private elements, and 
with the totality of the uncertainty that was the basis of assumptions about 
the nomination of calculating the cumulative value of uncertainty / cer-
tainty for all socio-economic system. 
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Taking into account that the determination of the values of entropy 
and negative entropy still does not allow an analytical study, the author 
proposes a set of derived indicators, which aim to reflect qualitative as-
pects of the current state and dynamics of organizational and economic 
system in general and the events and phenomena in particular. Derived 
indicators are divided into four classes, including performance capacity, 
efficiency, flexibility and relationships. All they have to reveal the impor-
tance of preventive controls by a comparative study of the effects of size 
and performance evaluation. 
The final stage of the study of uncertainty and certainty in the orga-
nizational and economic systems within the framework of the present 
work, the author believes, is a methodological rationale for preventive 
control entropy and negative entropy proposed original techniques for the 
implementation of related processes and procedures. 
The possibility of preventive control by itself is not so obvious. Most 
often in the scientific community takes a similar, but very distant etymo-
logical term - "Management under uncertainty." Herein lies an important 
theoretical problem to validate the feasibility of preventive control is un-
certain, and not vice versa. Considering the disposition, which consists in 
the management of uncertainty is not difficult to note that the application 
object management is the organizational impact of the economic system, 
whether the entity in the micro level, territorial or sectoral housekeeper at 
the meso level, or the whole national economy at the macro level. 
The contrast in this context, as already seen, is precisely directed to 
that administrative decision. In the preventive management of the impact 
of objects is very uncertain, but in this situation is very obvious dichotomy 
between the inner essence of the confrontation of uncertainty and the pos-
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sibility of its control. The paradox, according to the author is allowed to 
cash measures, which in some way may affect the amount of uncertainty 
and certainty. 
Scientific rationale for the eligibility of preventive controls uncer-
tainty has led the author to develop his concept of describing and charac-
terizing. In the author’s view the management of uncertainty in the orga-
nizational and economic system is a process of transformation and man-
agement of available information, including the creation (generation) of 
new knowledge and information aimed at the preservation, minimize or 
maximize the uncertainty of events or phenomena of organizational and 
economic system, as well as the overall system. Managing uncertainty in 
organizational and economic system leads to a change in the parameters 
of stability, organization and flexibility. 
Based on the evidence of the applicability of the inverse logic of pre-
ventive controls, in which the existing measures that could change the lev-
el of trust and the importance of uncertainty and certainty, the author at-
tempts to systematize them. As a result, the complex of preventive man-
agement of uncertainty includes 14 major means of influence, which in 
the course of the study were presented and described. 
In terms of scientific results achieved, the author puts forward and 
provse a new theorem, which complements the existing theorem on the 
limit of uncertainty (manageability), the proposed by V.I. Avdiysky and 
V.M. Bezdenezhnykh whose foundations were laid in the work of K.V. 
Pavlov. Such a theorem in the study became known as the limit theorem 
of self-organization (stability). It really complements theorem of V.I. Av-
diysky and V.M. Bezdenezhnykh focusing on the fact that the characteris-
tic of the organizational and economic system is based not only on the ex-
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tent of uncertainty (entropy), but also on the related measure of certainty 
(negative entropy). 
In the study, the author reveals the relationship reasonably degree of 
certainty of the system and its ability to self-organization, which is embo-
died in the stability of the process of development. The author considers 
stability in this vein as the scope of the system of deviations from the target 
rate of development when such deviations are nothing but the realization 
of uncertainty, and the rate of compliance with the system is a manifesta-
tion determination. 
Proactive management of uncertainty / certainty in addition to in-
terventions involves solving a scientific problem as the identification of 
those moments, or other means. To do this, the author first posed and 
solved a scientific problem as a scaling uncertainty / certainty. 
The essence of the problem reduces to the calculation of the boun-
dary values of entropy and negative entropy typing at a given level of 
quality, as well as the scientific rationale for incorrectness and falsity of a 
known linear approach, when the gradation value was done by dividing 
the uniform spacing of the oscillations. 
The final aspect of preventive management uncertainty and certainty 
in this study is to optimize the values of entropy and negative entropy 
jumping events and phenomena. The essence of the optimization is the 
observed phenomenon of "correlated" in accordance with the distribution 
function, when the same levels of uncertainty correspond to two values of 
probability. 
This raises the base to the implementation of optimization proce-
dures, which resulted in, depending on the objectives and commitment to 
the uncertainty it is possible to reduce or increase the probability of an 
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event or phenomenon in the framework of the organizational and eco-
nomic system. 
Thus, the author of this study was able to solve, and justify the pro-
posed research methods and approaches the task. This eventually allowed 
expanding the idea of the ability to manage uncertainty with the proposal 
of preventive measures and the choice of management. It is important that 
in addition the limit theorems of uncertainty (controllability) was pro-
posed and prove self-limiting (stability), which is based on estimates of 
negative entropy as a measure of self-organization-economic systems. 
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Appendix A 
The concepts of the category of "uncertainty"1 
Author / source Concept of uncertainty 
W.E. Walker, 
P. Harremoes, 
J.Rotmans et al. 
The uncertainty for each state [system] is different from the unat-
tainable ideal situation is completely deterministic knowledge of the 
relevant system2 
D.P. Thunnisen Uncertainty is a state of ignorance. This provision formally defines 
uncertainty as the difference between the expected and predicted (be-
havior), and future actions (behavior)3 
A.R. Daneshkhah Uncertainty is a partial ignorance or lack of an absolute ideal of 
knowledge4 
C. Rodger, 
J. Petch 
The uncertainty means the set of quantitative values of the system, 
when a risk means the possibility of loss or gain as a result of uncer-
tainty5 
C.B. Chapman, 
C.W. Stephen 
The uncertainty in the usual sense suggests a lack of certainty6 
А.А. Иванов,  
С.Я. Олейников,  
С.А. Бочаров 
Uncertainty - it is incomplete or inaccurate understanding of the 
values of various parameters in the future, generated by various caus-
es, and, above all, incomplete or inaccurate information on the con-
ditions of implementation of decisions, including their costs and re-
sults. The uncertainty associated with the possibility of implementing 
solutions to adverse situations and consequences, is characterized by 
the concept of risk7. 
The uncertainty of the situation - it is, above all, information un-
certainty, such as the lack of information about the possible states of 
the system, the external environment, etc.8 
L.F.Dogil  Uncertainty always accompanies the risk and reliability due to ig-
norance of the passage of a process, a lack of uniqueness of solutions 
of the issues9 
                                                               
1Compiled by the author. 
2Walker W. E., Harremoes P., Rotmans J. et al. Defining uncertainty. A conceptual 
basis for uncertainty management in model-based decision support // Journal of integrated 
assessment. 2003. Vol. 4, no. 1. P. 5–17. 
3Thunnisen D. P. Propagating and mitigating uncertainty in the design of complex 
multidisciplinary systems : [PhD thesis]. California Institute of Technology, 2005. 
4 Daneshkhah A. R. Uncertainty in probabilistic risk assessment : a review. University 
of Sheffield, 2004. Р. 7. 
5Rodger C., Petch J. Uncertainty and risk analysis : a practical guide from Business 
Dynamics. PricewaterhouseCoopers, 1999. Р. 1.  
6 Chapman C. B., Stephen C. W. Managing project risk and uncertainty : a construc-
tively simple approach to decision making. John Wiley&Sons, 2002. 
7Иванов А. А., Олейников С. Я., Бочаров С. А. Риск-менеджмент. С. 56. 
8Там же. С. 112. 
9Догиль Л. Ф. Управление хозяйственным риском. С. 29. 
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C o n t i n u a t i o n  o f  t h e  a p p l i c a t i o n  A  
Author / source Concept of uncertainty 
E.E.Kulikova  Uncertainty - a state of ambiguity, future events, and they can not 
be predicted, which is caused by incomplete or inaccurate informa-
tion1 
L.Lopatnikov  The uncertainty in the system - a situation where all or part of lack 
of information about the possible states of the system and the external 
environment. In other words, when the system may be one or another 
unpredictable event (probability characteristics which do not exist or 
is unknown). This is an inevitable companion of large (complex) sys-
tems, the more complex the system, the more important factor of un-
certainty in its behavior (development)2 
A.A. Miloserdov, 
E.B.Gerasimov  
Uncertainty is defined as a situation caused by the action of a 
number of factors, whose nature is unknown3 
E.R.Orlova  Uncertainty is incomplete and inaccurate information about the 
terms of the enterprise, the project4 
L.N.Tepman  Uncertainty - a disability or frailty of information about the condi-
tions of the project, including associated costs and benefits5 
Y.I.Bashkatova  Uncertainty - the conditions of uncertainty, lack of information6. 
Uncertainty - incomplete or inaccurate information on the condi-
tions of the project (decision)7 
A.S.Shapkin  Uncertainty - it is incomplete or inaccurate understanding of the 
values of various parameters in the future, generated by various caus-
es, and, above all, incomplete or inaccurate information on the con-
ditions of implementation of solutions, including associated costs and 
benefits8 
I.V.Novikova,  
J.M.Jasinski, 
S.A. Tikhonov, 
and others 
The uncertainty in the economy - a situation where the conse-
quences of the alternatives that we have to choose the subjects of the 
market, completely unknown, they may or may not have an assess-
ment of their likely occurrence9 
                                                               
1Куликова Е. Е. Управление рисками… 
2 Лопатников Л. И. Экономико-математический словарь : [слов. соврем.экон. 
науки]. 5-е изд., перераб. и доп. М. : Дело, 2003. 
3 МилосердовА. А., Герасимова Е. Б.Анализ рисков инвестиционно-финансовой 
деятельности : принципы классификации и построения моделей. Тамбов : Изд-во 
ТГТУ, 2006. С. 9. 
4 ОрловаЕ. Р. Инвестиции : курс лекций. 2-е изд. М. : Омега-Л, 2003.С. 64. 
5 Тэпман Л. Н. Риски в экономике. С. 298. 
6 Башкатова Ю. И. Управленческие решения : [учеб.-метод. комплекс]. М. : 
Изд. центр ЕАОИ, 2008. С. 57. 
7 Там же. С. 102. 
8 Шапкин А. С. Экономические и финансовые риски… С. 17. 
9 Микроэкономика : учеб. пособие/[И. В. Новикова, Ю. М. Ясинский, А. О. Ти-
хонов и др.] ; под ред. И. В. Новиковой, Ю. М. Ясинского. Минск : Акад. упр. при 
Президенте Респ. Беларусь, 2006. С. 374. 
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C o n t i n u a t i o n  o f  t h e  a p p l i c a t i o n  A  
Author / source Concept of uncertainty 
E.A. Smirnov As the phenomenon of uncertainty - a set of fuzzy or blurred cases, 
mutually exclusive or insufficient information1. 
As the process of uncertainty - an activity incompetent employee 
taking wrong decisions. 
In general, the uncertainty - not quite distinct, inaccurate, vague 
or evasive information. 
The uncertainty associated with the development of management 
solutions, and the risk - with the implementation of management so-
lutions2 
V.V.Tsarev  Uncertainty - it is an unavoidable impact of market environment 
on the business market, which is due to the fact that the conditions 
exert their effects at the same time a very large number of factors of 
different nature and direction in which it is impossible to obtain the 
total (summarizing) its assessment3 
M.Meskon, 
M.Albert, 
F.Hedouri  
The uncertainty of the environment is a function of the amount of 
information available to the organization (or person) on the specific 
factor, as well as a function of confidence in the information4. 
An unstable external environment - the external environment with 
high levels of interdependence of factors that entails complexity, mo-
bility and uncertainty of the environment5 
N.B.Ermasova  Uncertainty - is the essential characteristic, and the risk - a form of 
manifestation of the uncertainty6 
K.Arrow  Information - the concept, just the opposite term "uncertainty"7 
V.A.Chernov  Uncertainty - it is incomplete or inaccurate understanding of the val-
ues of various parameters in the future, generated by various causes, 
and, above all, incomplete or inaccurate information on the condi-
tions of implementation of solutions, including associated costs and 
benefits8 
E.A.Utkin, 
D.A.Frolov  
Uncertainty - a condition in which it is impossible to conduct any 
investigation to obtain any quantitative or qualitative characteristics 
and / or results9 
                                                               
1Смирнов Э. А. Разработка управленческих решений. С. 103. 
2Там же. С. 214. 
3 Царев В. В.Оценка экономической эффективности инвестиций. СПб. : Пи-
тер, 2004.С. 136. 
4Мескон М., Альберт М., Хедоури Ф. Основы менеджмента. С. 85. 
5Там же. С. 493. 
6Ермасова Н. Б. Риск-менеджмент организации. С. 41. 
7 Эрроу К. Информация и экономическое поведение //Вопросы экономики. 
1995. № 5.С. 98. 
8Чернов В. А. Анализ коммерческого риска. С. 15. 
9Уткин Э. А., Фролов Д. А. Управление рисками предприятия. С. 22. 
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C o n t i n u a t i o n  o f  t h e  a p p l i c a t i o n  A  
Author / source Concept of uncertainty 
M.I. Volkov, 
M.V. Grachev  
Uncertainty implies the existence of factors in which the results of 
actions are not deterministic, and the degree of possible influence of 
these factors on outcome is unknown1 
A.I. Arkhipov, 
A.K. Bolshakov,  
etc  
Uncertainty - is not knowing what to do other2 
Y.Pankratova, 
S.Filin  
Uncertainty - a vague, not exactly known conditions, incomplete 
or inaccurate information that causes partial or total uncertainty of 
the final results of the economic activity of economic entities and the 
associated costs3 
B.A. Raizberg, 
L.S. Lozovsky, 
E.B. Starodubtseva  
Uncertainty - lack of information about the conditions in which 
economic activity will occur, a low degree of predictability and pre-
diction of these conditions. The uncertainty is associated with risk of 
planning, decision making, implementation of actions at all levels of 
the economic system4 
A.M. Hazen  The information is in the nature of uncertainty, eliminate the exis-
tence of its object - the very uncertainty (ie entropy) is a quantitative 
measure of information5 
R.M.Katchalov  In a broad sense, the uncertainty - is synonymous with unreliability, 
inadequate or complete lack of information when preparing or making 
decisions. Uncertainty is an objective property of the economic 
processes6 
N.P. Tikhomirov, 
T.M. Tikhomirova 
Uncertainty [in the field of risk analysis] is caused by incomplete 
and inaccurate information: about the possibility of an adverse event, 
its expected strength characteristics of development on the possible 
structure caused by the event of damage and the magnitude of each 
component of this structure, the influence of protective measures for 
the possible damage and a number of other circumstances and fac-
tors7 
                                                               
1Волков М. И., Грачева М. В. Проектный анализ. С. 202. 
2Экономика : учебник / под ред. А. И. Архипова, А. К. Большакова. С. 42. 
3 Панкратова Ю., Филин С. Прогнозирование прибыли венчурных проектов 
// РИСК : Ресурсы. Информация. Снабжение. Конкуренция. 2001. № 2.С. 19. 
4 Райзберг Б. А., Лозовский Л. Ш., СтародубцеваЕ. Б. Современный экономиче-
ский словарь. 5-е изд., перераб. и доп. М. : ИНФРА-М, 2007. 
5  Хазен А. М. Некорректность негэнтропийного принципа Л. Бриллюэна  
[Электронный ресурс] : [статья] // Разум природы и разум человека : [авторская стра-
ница А. М. Хазена]. URL : www.kirsoft.com.ru/intell/KSNews_62.htm. 
6Качалов Р. М. Управление хозяйственным риском. С. 12. 
7Тихомиров Н. П., Тихомирова Т. М. Риск-анализ в экономике. С. 138. 
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C o n t i n u a t i o n  o f  t h e  a p p l i c a t i o n  A  
Author / source Concept of uncertainty 
M.M.Gatsalov  External uncertainty - is a function of the amount of available in-
formation regarding environmental factors and the relative confi-
dence in the accuracy of this information1. 
The uncertainty of the environment - is a function of the amount 
of information available to the organization (or person) on the specif-
ic factor, as well as a function of confidence in the information2 
M.V. Gracheva,  
A.B. Sekerin  
Uncertainty - incomplete and inaccurate information about the 
conditions of economic management system. The uncertainty reflects 
the objective existence of non-deterministic nature of the factors that 
have a significant impact on the outcome of a decision. 
The uncertainty associated with the possibility of deviation from 
the target to achieve a subjective decision was made, is characterized 
by the concept of risk3 
Normative legal act Uncertainty - incomplete and / or inaccurate information on the 
conditions of the project, carried out the costs and results achieved4 
Normative legal act Expanded uncertainty - quantity defined intervals around the ex-
pectation of the results of measurements covering a large share of the 
distribution of values that can be reasonably attributed to the measu-
rand5 
J. von Neumann,  
O. Morgenstern  
The provisions of uncertainty: 
Uncontrollable factors exclude the possibility of controlling the va-
riables that affect the result of [the distribution of resources, defini-
tion of resource use for different consumers]6. 
Incomplete information (among other) includes all the possible 
consequences of explicit random outcomes7. 
Increasing the number of parameters combinatorially complicates 
the evaluation process 8. 
                                                               
1  Гацалов М. М. Современный экономический словарь-справочник. Ухта : 
УГТУ,2002.С. 61. 
2Там же. С. 212. 
3  Риск-менеджмент инвестиционного проекта / под ред. М. В. Грачевой, 
А. Б. Секерина. М. : ЮНИТИ-ДАНА, 2009. С. 11. 
4 Методические рекомендации по оценке эффективности инвестиционных 
проектов (утв. Минэкономики РФ, Минфином РФ, Госстроем РФ 21 июня 1999 г. 
№ ВК-477). М. : Экономика, 2000. 
5  Р 50.1.060-2006. Статистические методы. Руководство по использованию 
оценок повторяемости, воспроизводимости и правильности при оценке неопреде-
ленности измерений (утв. приказомРостехрегулированияот 19 декабря 2006 г. 
№ 319-ст). М. : Стандартинформ, 2007. 
6 Von Neumann J., Morgenstern O. Theory of games and economic behavior. Prince-
ton University Press, 1953.Р. 10. 
7Ibid. P. 186. 
8Ibid. P. 13. 
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E n d  o f  t h e  a p p l i c a t i o n  A  
Author / source Concept of uncertainty 
 If there is a permanent optimal strategies for all participants, the 
situation is in particular fully determined [The absence of a perma-
nently optimal strategy indicates the absence of complete certainty]1. 
Alarm system, that is, the opposite party to obtain information re-
flects the certainty or uncertainty about the strategies of participants. 
Direct alarm system is to facilitate the transmission of information 
about the participant's own strategy, reverse alarm is a visible manife-
station of illogical behavior of the participant, in which information 
about its strategy is uncertain or ambiguous2. 
The case of incomplete information is of precedence, and non-
equivalence of precession actions participant 3. 
The possession of sufficient statistical information about the beha-
vior of participant reveals the probability (more precisely, the fre-
quency) of the various strategies the participant. However, the es-
sence of the concepts of probability and chance is the fact that no one 
under any circumstances can not predict what actually happens in 
each case (except for the degenerate probability)4 
 
                                                               
1Von Neumann J., Morgenstern O. Theory of games and economic behavior. P. 165. 
2Ibid. P. 53–54. 
3Ibid. P. 86. 
4Ibid. P. 146. 
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4 Appendix B  
Empirical estimates of uncertainty and certainty 
T a b l e B . 1  
Evaluation of general and individual uncertainty and certainty of the Russian Federation  
on the basis of financial indicators integral to making investment management decisions for 2002 
Region 
Financial ratios of enterprises and organizations  
on consolidated data 
Integral 
assessment Uncertainty Certainty 
K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 jM  
,reljM  
% mdH  
,relmdH  
% mdHE  
,relmdHE  
% 
Adygea, Republic −2,0 −1,9 0,88 0,0 0,95 46,7 0,98 0,64 0,08 0,50 2,57 26,1 0,078 77,5 −0,023 22,5 
Altai Republic 8,8 10,1 1,41 50,6 1,26 58,5 2,24 1,23 0,23 0,74 5,19 52,3 0,016 28,3 0,040 71,7 
Altai region 1,4 0,1 1,54 −7,7 0,90 60,6 0,96 0,51 0,04 0,56 2,81 28,5 0,057 97,8 −0,001 2,2 
Amur region 1,8 −0,4 1,30 −4,4 0,81 56,5 1,41 0,93 0,07 0,44 3,01 30,5 0,061 91,2 −0,006 8,8 
Arkhangelsk region 5,6 2,9 0,48 14,4 1,27 32,6 1,51 0,82 0,22 0,54 3,40 34,4 0,071 81,9 −0,016 18,1 
Astrakhan region 14,9 12,8 0,90 21,5 1,44 47,5 1,49 1,04 0,09 0,58 4,11 41,5 0,022 40,4 0,033 59,6 
Bashkortostan, Republic  10,4 10,5 1,24 25,0 1,49 55,4 1,58 0,97 0,13 0,66 4,35 43,9 0,048 86,6 0,007 13,4 
Belgorod region 6,9 0,3 0,88 15,9 1,65 46,8 1,24 0,80 0,14 0,89 4,00 40,4 0,052 94,0 0,003 6,0 
Bryansk region 2,7 0,3 2,24 −7,0 0,80 69,2 0,94 0,56 0,05 0,55 3,09 31,2 0,011 20,3 0,044 79,7 
Buryatia, Republic 2,2 −0,3 1,59 6,7 1,05 61,4 1,17 0,71 0,06 0,56 3,27 33,0 0,069 83,4 −0,014 16,6 
Vladimir region 5,0 2,0 2,78 15,4 1,30 73,5 1,25 0,72 0,09 0,74 4,25 42,8 0,005 8,2 0,051 91,8 
Volgograd region 5,6 5,1 1,32 4,9 1,50 57,0 1,07 0,71 0,09 0,79 3,78 38,2 0,088 72,9 −0,033 27,1 
Vologda region 14,2 14,2 1,99 51,2 2,35 66,6 2,19 1,55 0,62 1,02 7,24 72,8 0,131 63,4 −0,076 36,6 
Voronezh region 4,9 0,4 0,88 23,0 1,20 46,8 1,57 1,00 0,10 0,57 3,63 36,7 0,008 14,4 0,047 85,6 
Dagestan Republic 13,8 4,3 1,89 50,9 0,38 65,4 3,51 1,98 0,42 0,24 5,66 56,9 0,052 94,4 0,003 5,6 
Jewish Autonomous region −14,3 −8,0 1,19 −33,6 0,44 54,2 0,96 0,50 0,05 0,33 1,49 15,3 0,064 88,1 −0,009 11,9 
Zabaikalsky region 11,2 1,4 4,84 28,0 0,51 82,9 1,83 1,22 0,08 0,40 4,78 48,2 0,028 50,4 0,027 49,6 
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C o n t i n u a t i o n  o f  t h e  t a b l e B . 1  
Region K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 jM  
,reljM  
% mdH  
,relmdH  
% mdHE  
,relmdHE  
% 
Ivanovo region 1,6 −0,9 1,46 −14,4 1,13 59,3 1,08 0,57 0,12 0,68 3,16 32,0 0,049 88,4 0,006 11,6 
Ingushetia, Republic 33,2 59,0 0,09 31,1 1,34 8,6 3,38 1,09 0,23 0,61 5,55 55,9 0,043 78,4 0,012 21,6 
Irkutsk region 9,6 0,7 2,28 18,0 0,69 69,5 1,55 1,04 0,22 0,45 4,10 41,4 0,010 17,8 0,045 82,2 
Kabardino-Balkaria, Republic −2,9 −3,8 1,77 0,5 0,83 63,9 1,17 0,77 0,07 0,39 2,88 29,1 0,044 80,2 0,011 19,8 
Kaliningrad region 11,0 9,6 2,18 28,8 1,10 68,5 1,50 0,98 0,20 0,63 4,64 46,8 0,123 64,5 −0,068 35,5 
Kalmykia, Republic −0,6 −0,4 2,49 10,7 0,42 71,3 1,56 0,94 0,05 0,29 3,21 32,5 0,015 26,7 0,041 73,3 
Kaluga region 6,4 6,4 1,31 41,4 1,55 56,7 1,77 1,08 0,14 0,73 4,67 47,1 0,048 86,4 0,008 13,6 
Kamchatka region −3,3 −7,4 0,60 −34,7 0,75 37,6 0,78 0,60 0,08 0,38 1,64 16,8 0,031 55,7 0,025 44,3 
Karachaevo-Cherkessia, Republic 1,7 −0,3 1,24 39,4 0,99 55,4 1,83 1,44 0,48 0,48 4,69 47,3 0,020 36,9 0,035 63,1 
Karelia, Republic 0,9 1,3 2,09 14,0 0,94 67,7 1,23 0,88 0,10 0,59 3,70 37,4 0,053 95,7 0,002 4,3 
Kemerovo region 3,4 −0,1 0,52 −44,0 1,77 34,2 0,79 0,60 0,05 0,82 2,66 27,0 0,068 84,3 −0,013 15,7 
Kirov region 4,3 2,3 2,50 18,3 0,97 71,4 1,31 0,73 0,07 0,62 3,90 39,3 0,097 69,8 −0,042 30,2 
Komi, Republic 9,3 8,1 0,70 1,9 1,12 41,2 1,13 0,82 0,10 0,55 3,20 32,4 0,053 96,4 0,002 3,6 
Kostroma region 2,5 −1,0 1,20 −20,1 1,18 54,5 0,82 0,52 0,07 0,62 2,75 27,9 0,074 80,0 −0,018 20,0 
Krasnodar region 12,3 14,7 1,08 8,8 1,51 51,9 1,25 0,78 0,16 0,70 4,10 41,4 0,054 98,5 0,001 1,5 
Krasnoyarsk region 17,6 5,3 2,03 50,4 0,88 67,0 2,70 1,64 0,27 0,42 5,47 55,1 0,137 62,7 −0,082 37,3 
Kurgan region 0,7 −3,5 1,23 0,2 1,05 55,2 1,03 0,65 0,07 0,59 2,94 29,8 0,067 84,8 −0,012 15,2 
Kursk region 3,4 −0,6 0,72 11,4 1,27 41,7 1,17 0,79 0,11 0,54 3,12 31,6 0,047 84,9 0,008 15,1 
Leningrad region 11,0 10,1 1,46 25,6 1,31 59,4 1,34 0,90 0,24 0,67 4,47 45,1 0,070 82,3 −0,015 17,7 
Lipetsk region 19,7 22,5 2,91 52,2 1,91 74,4 2,14 1,41 0,61 0,87 7,30 73,4 0,002 3,3 0,053 96,7 
Magadan region 10,9 5,1 1,92 8,4 0,64 65,8 1,34 0,94 0,25 0,36 3,79 38,2 0,009 17,0 0,046 83,0 
Mari-El, Republic 3,7 −2,1 0,41 −54,4 1,19 29,1 0,65 0,43 0,03 0,65 1,81 18,5 0,044 79,1 0,012 20,9 
Mordovia, Republic 3,9 4,8 0,93 7,1 1,64 48,3 1,08 0,59 0,07 0,73 3,46 35,0 0,073 80,2 −0,018 19,8 
Moscow 13,6 10,9 1,51 34,8 1,38 60,2 1,61 1,33 0,30 0,58 5,01 50,5 0,068 83,9 −0,013 16,1 
Moscow region 5,9 7,9 0,60 23,8 2,18 37,7 1,75 1,25 0,22 0,84 4,76 48,0 0,049 88,0 0,007 12,0 
Murmansk region 8,9 5,3 1,92 22,1 1,25 65,7 1,29 0,96 0,19 0,66 4,39 44,2 0,051 92,0 0,004 8,0 
Nizhgorod region 7,7 5,3 1,40 23,0 1,51 58,3 1,41 1,06 0,18 0,79 4,51 45,5 0,058 95,2 −0,003 4,8 
Novgorod region 9,5 6,1 1,61 35,0 1,55 61,7 1,73 1,19 0,18 0,84 5,03 50,7 0,019 34,2 0,036 65,8 
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6 C o n t i n u a t i o n  o f  t h e  t a b l e B . 1  
Region K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 jM  
,reljM  
% mdH  
,relmdH  
% mdHE  
,relmdHE  
% 
Novosibirsk region 4,9 1,2 2,32 13,5 1,04 69,9 1,22 0,79 0,12 0,68 3,96 40,0 0,079 76,9 −0,024 23,1 
Omsk region 7,4 4,4 0,89 51,4 1,97 47,1 2,08 1,77 0,53 0,62 5,80 58,4 0,058 95,7 −0,003 4,3 
Orenburg region 7,6 2,9 1,20 10,3 1,59 54,5 1,21 0,86 0,10 0,72 3,90 39,4 0,011 20,2 0,044 79,8 
Orel region 10,6 25,2 0,47 14,2 2,62 32,1 1,18 0,36 0,15 0,53 3,90 39,4 0,008 15,0 0,047 85,0 
Penza region 3,4 1,4 1,67 11,0 0,97 62,6 1,36 0,80 0,17 0,57 3,67 37,1 0,062 90,6 −0,006 9,4 
Perm region 11,5 10,3 1,76 23,0 1,57 63,8 1,41 0,99 0,16 0,75 4,72 47,6 0,045 82,2 0,010 17,8 
Primorsky region 3,8 0,9 0,98 2,2 1,28 49,6 1,38 0,88 0,15 0,68 3,57 36,1 0,106 67,7 −0,051 32,3 
Pskov region 0,9 0,2 2,46 15,8 0,85 71,1 1,33 0,71 0,09 0,61 3,72 37,5 0,023 42,2 0,032 57,8 
Rostov region 5,8 2,2 1,56 9,8 1,05 60,9 1,20 0,73 0,11 0,62 3,58 36,2 0,018 31,8 0,038 68,2 
Ryazan region 5,6 6,0 0,70 5,6 1,98 41,3 1,14 0,81 0,09 0,84 3,82 38,6 0,054 97,2 0,002 2,8 
Samara region 7,2 5,3 1,47 15,8 1,52 59,5 1,50 1,01 0,11 0,75 4,32 43,6 0,091 71,9 −0,035 28,1 
St. Petersburg 10,6 5,9 1,39 21,0 1,40 58,2 1,45 0,95 0,22 0,69 4,41 44,5 0,039 71,3 0,016 28,7 
Saratov region 9,8 3,8 1,08 18,7 1,00 52,0 1,32 0,90 0,08 0,59 3,60 36,4 0,034 62,2 0,021 37,8 
Sakha (Yakutia), Republic 14,1 10,6 0,83 8,8 1,31 45,3 1,26 0,82 0,16 0,47 3,62 36,6 0,021 38,6 0,034 61,4 
Sakhalin region 4,1 1,7 0,98 −17,0 0,64 49,4 0,98 0,60 0,12 0,42 2,45 24,9 0,075 79,1 −0,020 20,9 
Sverdlovsk region 8,6 6,8 1,21 8,9 1,60 54,8 1,27 0,87 0,10 0,77 4,06 41,0 0,087 73,2 −0,032 26,8 
North Ossetia - Alania, Republic 1,6 1,0 1,07 15,9 0,75 51,7 1,19 0,80 0,09 0,43 2,96 29,9 0,017 30,9 0,038 69,1 
Smolensk region 4,8 2,6 1,09 12,3 1,21 52,1 1,08 0,58 0,09 0,69 3,35 33,8 0,092 71,5 −0,037 28,5 
Stavropol region 8,0 6,2 1,23 20,1 1,44 55,2 1,52 0,96 0,16 0,64 4,18 42,2 0,062 90,4 −0,007 9,6 
Tambov region 3,7 0,8 1,68 −0,1 1,06 62,6 1,21 0,60 0,09 0,66 3,40 34,4 0,006 10,0 0,050 90,0 
Tatarstan, Republic 10,6 9,8 1,29 42,9 1,40 56,3 1,83 1,33 0,14 0,65 4,82 48,6 0,045 80,9 0,011 19,1 
Tver region 3,7 2,9 1,14 −9,2 1,58 53,2 1,23 0,70 0,08 0,85 3,61 36,5 0,027 48,7 0,028 51,3 
Tomsk region 7,9 2,5 0,69 −24,9 1,35 40,7 0,90 0,66 0,14 0,56 2,84 28,7 0,028 50,3 0,028 49,7 
Tula region 6,6 6,0 1,31 0,8 1,32 56,7 1,05 0,66 0,11 0,74 3,63 36,6 0,004 8,0 0,051 92,0 
Tyva, Republic −7,1 −5,0 2,21 −26,3 0,50 68,8 0,86 0,58 0,04 0,35 2,20 22,4 0,114 65,9 −0,059 34,1 
Tyumen region 15,1 14,8 1,07 29,1 1,42 51,8 1,72 1,43 0,30 0,53 4,94 49,8 0,101 68,8 −0,046 31,2 
Udmurt, Republic 7,9 7,8 1,66 33,6 1,78 62,4 1,51 1,08 0,33 0,78 5,18 52,1 0,103 68,4 −0,047 31,6 
Ulyanovsk region 3,3 2,5 1,04 −1,8 1,12 50,9 1,02 0,69 0,11 0,58 3,08 31,2 0,073 80,6 −0,018 19,4 
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E n d  o f  t h e  t a b l e B . 1  
Region K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 jM  
,reljM  
% mdH  
,relmdH  
% mdHE  
,relmdHE  
% 
Khabarovsk region 10,4 3,7 2,20 29,9 0,76 68,8 1,57 1,05 0,16 0,48 4,24 42,8 0,083 75,2 −0,027 24,8 
Khakassia, Republic 6,3 1,8 2,64 6,1 0,75 72,5 1,02 0,67 0,07 0,50 3,48 35,2 0,037 67,4 0,018 32,6 
Chelyabinsk region 8,9 4,9 1,56 15,1 1,41 61,0 1,24 0,80 0,13 0,76 4,14 41,8 0,042 75,1 0,014 24,9 
Chechen, Republic – – – – – – – – – – – – – – – – 
Chuvash, Republic 7,0 3,5 2,33 18,2 0,99 70,0 1,35 0,73 0,09 0,62 3,97 40,0 0,013 23,6 0,042 76,4 
Chukotka Autonomous region −4,8 16,9 0,02 2,8 0,97 2,3 1,20 1,05 0,25 0,17 2,32 23,6 0,062 90,6 −0,006 9,4 
Yaroslavl region 7,4 3,9 2,57 16,9 0,97 72,0 1,25 0,76 0,22 0,64 4,25 42,9 0,005 9,3 0,050 90,7 
Total 4,065 – 0,305 – 
limit of uncertainty / certainty 4,369 – 4,369 – 
Share of uncertainty / certainty 93,0 – 7,0 – 
N o t e  t o  t a b l e  B . 1 – B . 1 0 .Financial ratios of enterprises and organizations on a consolidated data - calculated on a consolidat-
ed data provided by First Independent Rating Agency: 
K1 – return on sales, %; 
K2 – return on equity, %; 
K3 – ratio of debt to equity, once; 
K4 – working capital, %; 
K5 – capital productivity (asset turnover),once; 
K6 – share of equity in total capital (the coefficient of autonomy), %; 
K7 – current liquidity (total coverage), once; 
K8 – quick liquidity (intermediate coat), once; 
K9 – absolute (immediate, instantaneous) liquidity, once; 
K10 – asset conversion cycle, once. 
mdH  – uncertainty in the choice of a management decision (entropy), rc. 
mdHE  – certaintychoice of a management decision (negentropy), rc. 
Integral assessment – generalized indicator favored on the basis of financial ratios, calculated as the sum of normalized values and actual: 
jM  – value of an integrated assessment of financial ratios; 
rel
jM  – value of integrated assessment, calculated in the relative form. 
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8 T a b l e B . 2  
Evaluation of general and individual uncertainty and certainty of the Russian Federation  
on the basis of financial indicators integral to making investment management decisions for 2003  
Region 
Financial ratios of enterprises and organizations  
on consolidated data 
Integral 
assessment Uncertainty Certainty 
K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 jM  
,reljM  
% mdH  
,relmdH  
% mdHE  
,relmdHE  
% 
Adygea, Republic −0,1 −1,9 1,23 2,8 1,22 55,2 1,02 0,71 0,08 0,60 3,21 34,9 0,012 22,6 0,043 77,4 
Altai Republic 0,9 6,0 1,20 46,0 1,69 54,5 2,03 1,17 0,23 0,89 4,98 52,7 0,012 20,8 0,044 79,2 
Altai region 2,8 0,3 1,51 −0,5 1,12 60,1 1,02 0,58 0,06 0,67 3,39 36,8 0,094 70,7 −0,039 29,3 
Amur region 1,6 −0,6 0,97 −59,5 0,83 49,4 0,79 0,51 0,07 0,51 2,13 24,1 0,009 15,6 0,047 84,4 
Arkhangelsk region 6,0 5,4 0,44 18,7 1,58 30,5 1,56 0,92 0,31 0,53 3,58 38,6 0,007 12,6 0,048 87,4 
Astrakhan region 14,6 15,9 1,30 9,3 1,52 56,4 1,17 0,74 0,07 0,66 4,15 44,4 0,031 55,2 0,025 44,8 
Bashkortostan, Republic  12,1 12,5 1,42 22,5 1,57 58,7 1,52 0,97 0,09 0,67 4,55 48,4 0,008 14,3 0,047 85,7 
Belgorod region 6,7 6,6 0,62 19,7 2,25 38,3 1,29 0,81 0,18 1,09 4,35 46,3 0,027 48,4 0,029 51,6 
Bryansk region 4,6 1,9 1,39 −5,1 1,26 58,1 0,96 0,61 0,06 0,76 3,50 37,8 0,005 8,2 0,051 91,8 
Buryatia, Republic 3,1 1,8 0,62 41,2 1,92 38,1 1,92 1,44 0,09 0,67 4,28 45,6 0,030 54,5 0,025 45,5 
Vladimir region 5,9 5,0 1,66 10,6 1,87 62,4 1,15 0,67 0,09 0,96 4,42 47,0 0,051 93,0 0,004 7,0 
Volgograd region 7,8 8,1 1,21 23,8 1,68 54,7 1,32 0,91 0,11 0,83 4,38 46,6 0,010 17,7 0,046 82,3 
Vologda region 17,4 27,0 1,86 56,0 2,79 65,1 2,36 1,70 0,63 1,11 7,59 78,7 0,070 82,3 −0,015 17,7 
Voronezh region 5,3 3,2 0,89 6,0 1,80 47,0 1,24 0,64 0,10 0,82 3,72 40,1 0,023 40,8 0,033 59,2 
Dagestan Republic 11,7 3,3 1,60 43,8 0,42 61,6 3,09 1,48 0,26 0,22 4,89 51,7 0,005 8,6 0,051 91,4 
Jewish Autonomous region −15,6 −37,1 0,21 −5,4 0,69 17,2 1,27 0,62 0,13 0,46 1,09 13,7 0,071 82,1 −0,015 17,9 
Zabaikalsky region 2,0 0,3 2,31 39,4 0,60 69,8 2,05 1,33 0,17 0,41 4,56 48,5 0,019 33,9 0,037 66,1 
Ivanovo region −0,3 −3,3 1,21 −11,0 1,29 54,7 1,12 0,63 0,12 0,76 3,29 35,7 0,078 77,3 −0,023 22,7 
Ingushetia, Republic −2,6 −11,3 0,49 −36,4 0,92 33,0 0,76 0,21 0,03 0,43 1,39 16,8 0,052 94,7 0,003 5,3 
Irkutsk region 6,3 0,2 1,05 20,0 1,50 51,1 1,50 1,04 0,17 0,71 4,10 43,8 0,007 12,0 0,049 88,0 
Kabardino-Balkaria, Republic −2,9 −2,9 0,80 −15,3 0,73 44,5 0,98 0,65 0,03 0,34 2,11 24,0 0,063 89,4 −0,007 10,6 
Kaliningrad region 11,5 11,5 1,28 13,5 1,33 56,1 1,28 0,81 0,15 0,65 4,13 44,2 0,028 50,0 0,028 50,0 
Kalmykia, Republic −5,6 −1,5 2,20 15,5 0,34 68,7 1,58 1,03 0,11 0,23 3,41 36,9 0,023 41,0 0,033 59,0 
Kaluga region 6,9 7,6 1,27 27,3 1,88 56,0 1,42 0,80 0,13 0,94 4,62 49,0 0,058 95,8 −0,003 4,2 
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C o n t i n u a t i o n  o f  t h e  t a b l e B . 2  
Region K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 jM  
,reljM  
% mdH  
,relmdH  
% mdHE  
,relmdHE  
% 
Kamchatka region −4,7 −2,3 0,59 −29,5 0,83 37,0 0,76 0,54 0,07 0,41 1,78 20,7 0,090 72,3 −0,034 27,7 
Karachaevo-Cherkessia, Republic 1,1 −0,1 1,29 17,5 1,04 56,4 1,32 0,92 0,06 0,60 3,57 38,6 0,036 64,7 0,020 35,3 
Karelia, Republic 2,8 0,9 1,52 13,4 1,07 60,3 1,26 0,93 0,14 0,66 3,86 41,5 0,029 53,2 0,026 46,8 
Kemerovo region 5,7 10,7 0,62 −17,6 2,41 38,1 0,93 0,72 0,11 1,04 3,80 40,8 0,079 76,7 −0,024 23,3 
Kirov region 4,1 2,1 2,03 19,9 1,33 66,9 1,31 0,77 0,09 0,76 4,32 46,0 0,032 57,7 0,023 42,3 
Komi, Republic 10,8 11,1 0,80 10,1 1,63 44,3 1,26 0,96 0,05 0,68 3,84 41,3 0,059 94,2 −0,004 5,8 
Kostroma region 1,6 −0,6 1,08 −8,4 1,47 51,8 0,93 0,62 0,08 0,72 3,21 34,9 0,001 1,8 0,054 98,2 
Krasnodar region 11,1 11,2 0,74 19,3 1,65 42,5 1,54 0,94 0,19 0,65 4,11 44,0 0,023 40,9 0,033 59,1 
Krasnoyarsk region 25,1 15,9 2,95 49,5 1,59 74,7 2,50 1,55 0,38 0,63 6,82 71,1 0,240 56,5 −0,184 43,5 
Kurgan region 2,7 −0,7 1,26 −6,8 1,16 55,8 0,99 0,63 0,07 0,65 3,20 34,8 0,187 58,7 −0,132 41,3 
Kursk region 3,5 1,2 0,66 17,0 1,80 39,7 1,26 0,84 0,10 0,74 3,59 38,7 0,016 29,2 0,039 70,8 
Leningrad region 9,2 10,4 1,38 27,8 1,50 57,9 1,43 0,97 0,23 0,75 4,63 49,1 0,022 40,0 0,033 60,0 
Lipetsk region 25,0 31,2 3,61 59,4 2,69 78,3 2,56 1,80 1,01 1,03 8,99 92,7 0,028 50,0 0,028 50,0 
Magadan region 1,8 −1,8 1,44 0,1 0,80 59,0 1,20 0,76 0,15 0,44 3,21 34,9 0,001 2,3 0,054 97,7 
Mari-El, Republic 7,0 4,3 0,43 −40,2 1,45 30,1 0,72 0,47 0,05 0,78 2,46 27,5 0,138 62,6 −0,083 37,4 
Mordovia, Republic 4,2 6,0 0,83 3,1 1,97 45,2 1,12 0,63 0,06 0,90 3,71 39,9 0,022 40,6 0,033 59,4 
Moscow 15,6 15,6 1,44 40,0 1,55 59,1 1,62 1,33 0,32 0,61 5,22 55,0 0,110 66,8 −0,054 33,2 
Moscow region 6,2 12,1 0,50 16,3 2,31 33,4 1,35 0,96 0,22 0,78 4,09 43,8 0,002 3,1 0,054 96,9 
Murmansk region 10,0 8,2 1,81 27,5 1,36 64,4 1,39 1,04 0,18 0,73 4,74 50,2 0,080 76,3 −0,025 23,7 
Nizhgorod region 6,3 8,2 0,89 18,7 2,72 47,1 1,40 0,96 0,15 1,15 4,88 51,7 0,008 14,4 0,047 85,6 
Novgorod region 7,9 9,1 0,88 39,7 1,81 46,7 1,95 1,34 0,28 0,89 5,06 53,5 0,054 97,9 0,001 2,1 
Novosibirsk region 3,7 6,9 1,29 16,6 2,03 56,4 1,23 0,83 0,14 0,99 4,50 47,8 0,085 74,1 −0,030 25,9 
Omsk region 8,0 6,9 0,57 −9,2 2,46 36,3 0,90 0,74 0,25 0,73 3,65 39,3 0,054 98,0 0,001 2,0 
Orenburg region 4,8 3,8 0,45 58,4 2,10 31,2 2,53 2,19 0,12 0,62 5,01 52,9 0,030 53,5 0,026 46,5 
Orel region 9,1 16,5 1,02 29,2 3,19 50,5 1,48 1,16 0,37 0,98 5,60 58,9 0,174 59,4 −0,119 40,6 
Penza region 3,9 2,5 1,46 13,8 1,24 59,3 1,30 0,76 0,15 0,70 3,93 42,1 0,028 50,1 0,028 49,9 
Perm region 11,5 15,9 1,22 22,2 2,04 54,9 1,36 0,99 0,19 0,87 4,88 51,6 0,045 81,2 0,010 18,8 
Primorsky region 4,5 5,1 0,87 −0,3 1,43 46,4 1,28 0,79 0,15 0,75 3,60 38,9 0,017 30,0 0,039 70,0 
Pskov region 1,7 1,8 1,84 16,1 1,26 64,7 1,25 0,74 0,08 0,80 4,09 43,8 0,089 72,4 −0,034 27,6 
Rostov region 4,6 4,4 0,86 8,3 2,09 46,3 1,16 0,73 0,15 0,93 4,01 42,9 0,087 73,4 −0,031 26,6 
Ryazan region 5,2 10,2 0,74 19,3 2,30 42,6 1,33 0,93 0,12 0,98 4,37 46,5 0,032 58,0 0,023 42,0 
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Region K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 jM  
,reljM  
% mdH  
,relmdH  
% mdHE  
,relmdHE  
% 
Samara region 6,5 8,0 0,66 25,5 2,26 39,6 1,55 1,10 0,16 0,95 4,52 48,1 0,020 35,6 0,036 64,4 
St. Petersburg 8,5 13,2 0,86 24,3 2,46 46,1 1,42 0,93 0,29 0,92 4,84 51,2 0,091 71,7 −0,036 28,3 
Saratov region 5,9 4,8 0,83 6,3 1,56 45,4 1,10 0,74 0,09 0,74 3,55 38,3 0,057 96,4 −0,002 3,6 
Sakha (Yakutia), Republic 16,5 11,5 0,88 15,2 1,29 46,8 1,45 0,88 0,17 0,46 3,91 41,9 0,055 99,6 0,000 0,4 
Sakhalin region 4,6 5,8 1,17 −7,0 1,03 54,0 1,05 0,70 0,11 0,61 3,29 35,8 0,005 8,8 0,050 91,2 
Sverdlovsk region 7,5 9,6 0,97 17,7 2,46 49,1 1,30 0,87 0,14 1,01 4,66 49,4 0,035 64,0 0,020 36,0 
North Ossetia - Alania, Republic 0,0 −0,1 0,93 11,3 0,81 48,2 1,10 0,75 0,06 0,46 2,85 31,3 0,181 59,0 −0,126 41,0 
Smolensk region 2,9 0,2 0,82 15,7 1,42 45,2 1,21 0,73 0,12 0,75 3,49 37,8 0,062 89,7 −0,007 10,3 
Stavropol region 8,0 8,7 0,99 18,2 1,87 49,8 1,34 0,86 0,15 0,76 4,21 45,0 0,069 83,1 −0,014 16,9 
Tambov region 3,0 −1,4 1,22 −2,7 1,37 54,9 1,14 0,56 0,07 0,77 3,44 37,2 0,035 63,7 0,020 36,3 
Tatarstan, Republic 9,7 10,0 1,24 41,5 1,53 55,3 1,79 1,32 0,20 0,67 4,89 51,7 0,004 7,5 0,051 92,5 
Tver region 3,9 4,0 1,04 11,3 2,00 51,1 1,20 0,70 0,10 0,97 4,10 43,8 0,006 11,7 0,049 88,3 
Tomsk region 10,4 15,4 0,43 −33,9 1,61 30,1 0,88 0,63 0,10 0,65 2,88 31,6 0,033 60,4 0,022 39,6 
Tula region −2,7 3,2 1,01 8,5 1,71 50,3 1,12 0,72 0,07 0,84 3,59 38,8 0,010 18,9 0,045 81,1 
Tyva, Republic −14,2 −8,0 1,43 −27,6 0,51 58,9 0,89 0,64 0,04 0,34 1,97 22,5 0,066 85,6 −0,011 14,4 
Tyumen region 13,4 15,6 0,76 18,5 1,89 43,3 1,42 1,17 0,20 0,52 4,26 45,4 0,057 96,5 −0,002 3,5 
Udmurt, Republic 8,5 5,6 1,49 25,5 1,73 59,8 1,34 0,92 0,20 0,69 4,51 47,9 0,017 31,0 0,038 69,0 
Ulyanovsk region 3,8 1,0 1,10 4,2 1,72 52,3 1,10 0,75 0,12 0,75 3,69 39,8 0,055 99,8 0,000 0,2 
Khabarovsk region 8,2 8,5 1,27 26,3 1,96 56,0 1,39 0,79 0,15 0,82 4,55 48,3 0,033 59,9 0,022 40,1 
Khakassia, Republic 5,0 1,1 1,11 56,6 1,01 52,6 2,37 2,01 0,56 0,47 5,24 55,2 0,026 47,4 0,029 52,6 
Chelyabinsk region 12,0 9,9 1,10 23,0 2,33 52,5 1,33 0,87 0,27 0,98 4,97 52,6 0,077 77,8 −0,022 22,2 
Chechen, Republic – – − − − − − − − − − − − − − – 
Chuvash, Republic 6,0 3,4 2,16 16,7 1,17 68,4 1,28 0,71 0,12 0,70 4,29 45,8 0,021 37,2 0,035 62,8 
Chukotka Autonomous region −3,4 −  6,6 1,54 − 1,18 1,04 0,30 0,25 2,11 24,0 0,001 2,4 0,054 97,6 
Yaroslavl region 6,0 8,1 1,02 21,2 2,16 50,5 1,23 0,73 0,14 0,89 4,33 46,1 0,021 37,1 0,035 62,9 
Total 3,731 – 0,639 − 
limit of uncertainty / certainty 4,369 – 4,369 − 
Share of uncertainty / certainty 85,4 – 14,6 − 
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T a b l e B . 3  
Evaluation of general and individual uncertainty and certainty of the Russian Federation  
on the basis of financial indicators integral to making investment management decisions for 2004  
Region 
Financial ratios of enterprises and organizations  
on consolidated data 
Integral 
assessment Uncertainty Certainty 
K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 jM  
,reljM  
% mdH  
,relmdH  
% mdHE  
,relmdHE  
% 
Adygea, Republic 2,0 0,6 0,80 −2,3 1,37 44,4 0,95 0,69 0,06 0,65 2,84 27,0 0,035 62,8 0,021 37,2 
Altai Republic 1,9 8,8 0,84 38,5 2,20 45,7 1,72 0,98 0,11 1,02 4,49 43,4 0,077 78,2 −0,021 21,8 
Altai region 2,3 3,1 1,10 0,8 1,61 52,4 1,04 0,62 0,06 0,86 3,39 32,5 0,058 95,7 −0,003 4,3 
Amur region 4,0 0,4 0,73 −16,9 0,92 42,2 1,16 0,77 0,09 0,54 2,59 24,5 0,092 71,4 −0,037 28,6 
Arkhangelsk region 10,0 8,8 0,55 15,2 1,18 35,5 1,87 1,01 0,22 0,45 3,52 33,8 0,000 0,7 0,055 99,3 
Astrakhan region 16,1 11,3 0,74 23,4 1,94 42,6 1,48 1,03 0,11 0,73 4,16 40,2 0,029 51,8 0,027 48,2 
Bashkortostan, Republic  11,7 13,9 1,46 24,9 2,05 59,3 1,49 0,98 0,14 0,85 4,78 46,4 0,058 96,0 −0,002 4,0 
Belgorod region 17,2 46,7 0,66 35,1 3,15 39,7 1,60 1,09 0,38 1,18 5,73 55,9 0,064 88,1 −0,009 11,9 
Bryansk region 10,9 13,1 1,59 −3,6 1,47 61,4 0,98 0,57 0,07 0,87 3,88 37,4 0,014 25,2 0,041 74,8 
Buryatia, Republic 3,2 4,8 0,48 42,9 1,87 32,4 1,85 1,37 0,08 0,68 4,03 38,9 0,026 47,8 0,029 52,2 
Vladimir region 4,3 3,1 0,99 12,4 2,00 49,7 1,15 0,66 0,08 0,96 3,75 36,1 0,004 6,4 0,052 93,6 
Volgograd region 7,6 12,2 0,76 20,7 2,41 43,2 1,28 0,82 0,15 0,94 4,14 40,0 0,019 34,9 0,036 65,1 
Vologda region 24,5 43,2 1,37 63,3 3,98 57,8 2,81 2,15 1,02 1,12 8,55 84,1 0,140 62,3 −0,085 37,7 
Voronezh region 5,7 8,7 0,33 13,2 1,19 24,6 1,28 0,72 0,10 0,64 2,80 26,6 0,079 76,8 −0,024 23,2 
Dagestan Republic 9,6 2,9 1,22 48,8 0,45 54,9 3,21 1,72 0,17 0,23 4,85 47,0 0,061 92,1 −0,005 7,9 
Jewish Autonomous region −15,3 −37,8 0,20 22,2 0,57 17,0 1,68 1,00 0,14 0,39 1,72 15,8 0,174 59,5 −0,118 40,5 
Zabaikalsky region 2,7 3,8 0,44 47,4 0,39 30,6 2,22 1,35 0,16 0,28 3,45 33,1 0,062 90,5 −0,007 9,5 
Ivanovo region 2,6 3,2 1,07 5,5 1,71 51,7 1,19 0,74 0,17 0,94 3,75 36,1 0,009 16,4 0,046 83,6 
Ingushetia, Republic −3,6 −8,4 0,38 10,2 0,64 27,5 3,19 0,90 0,33 0,40 3,14 30,0 0,076 78,7 −0,020 21,3 
Irkutsk region 9,3 7,4 0,50 24,3 0,74 33,1 1,46 1,08 0,20 0,47 3,28 31,4 0,095 70,6 −0,039 29,4 
Kabardino-Balkaria, Republic −5,5 −3,6 0,71 −16,6 0,71 41,5 1,02 0,70 0,04 0,38 2,00 18,6 0,038 69,5 0,017 30,5 
Kaliningrad region 10,0 11,6 0,76 25,8 1,43 43,2 1,45 0,99 0,27 0,60 3,94 38,0 0,026 47,7 0,029 52,3 
Kalmykia, Republic 0,5 −2,4 0,84 −4,9 1,03 45,7 1,21 0,70 0,09 0,51 2,69 25,5 0,070 82,9 −0,014 17,1 
Kaluga region 6,3 8,4 0,87 30,6 2,14 46,6 1,49 0,89 0,15 0,99 4,36 42,1 0,061 92,0 −0,005 8,0 
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2 C o n t i n u a t i o n  o f  t h e  t a b l e B . 3  
Region K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 jM  
,reljM  
% mdH  
,relmdH  
% mdHE  
,relmdHE  
% 
Kamchatka region 1,4 15,1 0,63 −17,3 0,90 38,7 0,87 0,60 0,06 0,44 2,29 21,4 0,118 65,3 −0,062 34,7 
Karachaevo-Cherkessia, Republic 1,6 −2,4 0,83 14,3 1,32 45,4 1,14 0,78 0,24 0,67 3,29 31,5 0,007 12,4 0,048 87,6 
Karelia, Republic 6,4 4,7 1,33 15,8 1,28 57,1 1,23 0,89 0,15 0,73 3,92 37,8 0,050 90,9 0,005 9,1 
Kemerovo region 14,4 39,5 0,62 −1,9 3,75 38,3 1,05 0,78 0,14 1,34 4,85 47,1 0,005 9,0 0,050 91,0 
Kirov region 4,3 4,9 1,62 22,8 1,69 61,8 1,34 0,78 0,09 0,89 4,30 41,6 0,095 70,6 −0,039 29,4 
Komi, Republic 13,3 19,8 0,67 −26,7 2,17 40,0 0,76 0,57 0,05 0,85 3,17 30,3 0,001 2,1 0,054 97,9 
Kostroma region 4,3 2,5 0,93 −14,6 1,76 48,1 0,87 0,59 0,07 0,73 2,98 28,4 0,031 55,6 0,025 44,4 
Krasnodar region 10,9 12,8 0,59 27,4 1,75 37,3 1,59 1,03 0,28 0,75 4,14 40,0 0,007 12,2 0,049 87,8 
Krasnoyarsk region 26,7 33,5 0,79 59,9 1,55 44,0 3,00 2,14 0,58 0,60 6,54 64,0 0,147 61,6 −0,092 38,4 
Kurgan region 4,0 3,6 1,28 13,2 1,48 56,2 1,20 0,75 0,07 0,77 3,72 35,8 0,009 15,7 0,047 84,3 
Kursk region 13,0 21,8 0,57 18,0 2,23 36,4 1,24 0,84 0,09 0,83 3,95 38,1 0,022 39,8 0,033 60,2 
Leningrad region 15,6 21,4 1,30 39,4 2,05 56,4 1,70 1,15 0,29 0,83 5,31 51,7 0,066 85,6 −0,011 14,4 
Lipetsk region 32,8 45,8 3,23 62,6 3,48 76,3 2,82 1,97 1,12 1,08 9,49 93,5 0,008 13,9 0,048 86,1 
Magadan region 4,2 3,1 1,24 −4,0 1,05 55,4 1,25 0,72 0,10 0,50 3,17 30,3 0,028 51,1 0,027 48,9 
Mari-El, Republic 4,2 3,5 0,97 12,4 1,75 49,2 1,21 0,80 0,10 0,86 3,71 35,7 0,095 70,4 −0,040 29,6 
Mordovia, Republic 4,2 7,4 0,64 6,5 2,34 38,9 1,13 0,59 0,11 0,97 3,52 33,8 0,026 47,3 0,029 52,7 
Moscow 14,7 11,1 2,92 40,9 1,70 74,5 1,65 1,38 0,45 0,60 5,99 58,4 0,111 66,6 −0,056 33,4 
Moscow region 6,7 12,9 0,59 24,1 2,79 36,9 1,39 0,97 0,25 1,00 4,38 42,4 0,021 37,3 0,035 62,7 
Murmansk region 15,9 17,9 1,97 39,3 1,67 66,4 1,66 1,24 0,20 0,82 5,51 53,7 0,116 65,7 −0,060 34,3 
Nizhgorod region 7,7 13,4 0,63 21,4 2,06 38,5 1,32 0,87 0,14 1,00 4,04 39,0 0,020 35,6 0,036 64,4 
Novgorod region 7,4 11,2 0,95 40,1 2,02 48,8 1,99 1,37 0,36 0,99 5,22 50,8 0,004 7,5 0,051 92,5 
Novosibirsk region 4,4 7,8 0,54 13,3 1,72 35,1 1,18 0,79 0,14 0,90 3,45 33,1 0,001 1,7 0,054 98,3 
Omsk region 26,1 39,6 1,02 19,5 3,52 50,4 1,25 1,02 0,34 0,92 5,62 54,8 0,072 81,2 −0,017 18,8 
Orenburg region 11,5 19,4 0,89 25,4 2,61 47,1 1,42 1,03 0,13 0,98 4,73 45,9 0,096 70,4 −0,040 29,6 
Orel region 8,0 14,1 0,82 6,7 2,14 44,9 1,13 0,65 0,10 0,98 3,83 36,9 0,019 34,7 0,036 65,3 
Penza region 4,7 5,5 1,12 19,6 1,99 52,8 1,34 0,75 0,16 0,92 4,12 39,8 0,079 77,2 −0,023 22,8 
Perm region 13,2 20,0 1,50 24,7 2,34 59,9 1,45 0,97 0,18 1,10 5,22 50,8 0,038 68,7 0,017 31,3 
Primorsky region 7,0 15,6 0,70 8,6 1,91 41,2 1,34 0,88 0,19 0,86 3,87 37,3 0,049 88,0 0,007 12,0 
Pskov region 2,2 2,4 1,84 23,1 1,34 64,8 1,37 0,79 0,07 0,82 4,20 40,6 0,044 80,3 0,011 19,7 
Rostov region 5,4 4,5 0,41 10,9 1,46 29,1 1,17 0,69 0,11 0,74 2,95 28,1 0,012 22,1 0,043 77,9 
Ryazan region 4,8 9,5 0,77 13,1 2,45 43,6 1,21 0,74 0,11 1,09 4,01 38,7 0,062 90,2 −0,007 9,8 
  
203 
3 
E n d  o f  t h e  t a b l e B . 3  
Region K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 jM  
,reljM  
% mdH  
,relmdH  
% mdHE  
,relmdHE  
% 
Samara region 9,5 1,5 0,50 8,4 2,19 33,2 1,27 0,86 0,20 1,03 3,75 36,1 0,039 70,1 0,017 29,9 
St. Petersburg 8,4 15,9 0,49 26,4 1,75 32,7 1,41 0,94 0,23 0,79 3,88 37,4 0,001 1,2 0,055 98,8 
Saratov region 7,6 10,0 0,45 16,4 1,12 30,9 1,26 0,80 0,11 0,62 3,05 29,1 0,066 85,7 −0,011 14,3 
Sakha (Yakutia), Republic 17,7 19,6 0,72 34,3 1,67 42,0 1,77 1,07 0,23 0,50 4,37 42,3 0,019 34,6 0,036 65,4 
Sakhalin region 3,0 6,3 0,31 7,0 1,09 23,8 1,12 0,95 0,54 0,48 2,94 28,0 0,079 76,9 −0,024 23,1 
Sverdlovsk region 11,4 20,3 0,56 20,3 1,61 36,1 1,30 0,83 0,14 0,84 3,82 36,7 0,066 86,3 −0,010 13,7 
North Ossetia - Alania, Republic 0,1 −6,7 0,74 4,1 0,86 42,5 0,97 0,69 0,07 0,48 2,44 23,0 0,084 74,3 −0,029 25,7 
Smolensk region 3,2 6,1 0,60 24,7 1,29 37,4 1,35 0,75 0,12 0,74 3,33 31,9 0,037 67,0 0,018 33,0 
Stavropol region 10,0 15,0 0,84 27,2 2,50 45,8 1,52 0,95 0,24 0,91 4,62 44,8 0,113 66,2 −0,058 33,8 
Tambov region 5,4 4,7 0,99 6,4 1,63 49,7 1,13 0,60 0,09 0,83 3,48 33,3 0,010 18,5 0,045 81,5 
Tatarstan, Republic 13,4 16,1 1,48 36,2 1,73 59,6 1,60 1,10 0,19 0,77 4,98 48,4 0,102 68,6 −0,047 31,4 
Tver region 3,3 3,4 1,03 11,9 2,43 50,8 1,18 0,66 0,09 1,12 4,05 39,0 0,008 14,8 0,047 85,2 
Tomsk region 17,3 18,1 0,66 −18,7 1,70 39,6 1,17 0,88 0,13 0,75 3,50 33,6 0,034 61,6 0,021 38,4 
Tula region 5,1 8,8 0,80 14,9 2,72 44,6 1,21 0,74 0,08 1,16 4,17 40,3 0,008 14,6 0,047 85,4 
Tyva, Republic −9,8 −6,3 1,37 −29,6 0,60 57,9 0,64 0,47 0,03 0,40 1,92 17,8 0,074 80,0 −0,019 20,0 
Tyumen region 17,2 20,3 1,01 29,7 2,25 50,2 1,65 1,45 0,37 0,69 5,18 50,4 0,111 66,6 −0,055 33,4 
Udmurt, Republic 6,7 5,9 1,18 28,4 2,23 54,1 1,38 0,93 0,15 0,82 4,41 42,7 0,033 60,2 0,022 39,8 
Ulyanovsk region 4,3 2,9 0,73 10,5 2,15 42,3 1,15 0,77 0,13 0,84 3,57 34,3 0,053 95,8 0,002 4,2 
Khabarovsk region 6,8 12,3 0,30 40,8 0,93 22,9 1,78 1,19 0,15 0,52 3,47 33,3 0,026 47,5 0,029 52,5 
Khakassia, Republic 8,3 5,1 1,18 19,8 1,08 54,2 1,12 0,89 0,13 0,53 3,61 34,7 0,048 86,1 0,008 13,9 
Chelyabinsk region 14,5 27,3 0,73 32,2 2,31 42,2 1,51 1,06 0,43 0,94 5,02 48,8 0,044 80,4 0,011 19,6 
Chechen, Republic − − − − − − − − − − − − − − − − 
Chuvash, Republic 6,4 5,6 1,44 21,0 1,44 59,0 1,37 0,80 0,12 0,78 4,13 39,8 0,007 12,8 0,048 87,2 
Chukotka Autonomous region −10,4 8,4 0,21 39,6 1,30 17,4 1,87 1,12 0,56 0,40 3,30 31,6 0,019 33,8 0,037 66,2 
Yaroslavl region 5,9 9,7 0,38 31,8 0,95 27,8 1,46 0,87 0,13 0,56 3,15 30,0 0,008 15,0 0,047 85,0 
Total 3,913 − 0,456 − 
limit of uncertainty / certainty 4,369 − 4,369 − 
Share of uncertainty / certainty 89,6 − 10,4 − 
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4 T a b l e B . 4  
Evaluation of general and individual uncertainty and certainty of the Russian Federation  
on the basis of financial indicators integral to making investment management decisions for 2005 
Region 
Financial ratios of enterprises and organizations  
on consolidated data 
Integral 
assessment Uncertainty Certainty 
K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 jM  
,reljM
% mdH  
,relmdH
% mdHE  
,relmdHE
% 
Adygea, Republic 3,1 0,5 0,81 3,2 1,58 44,6 1,02 0,70 0,11 0,75 2,54 26,7 0,061 91,8 −0,005 8,2 
Altai Republic −0,8 −1,4 0,69 49,5 2,29 40,7 2,02 1,22 0,17 0,98 3,89 40,3 0,033 59,8 0,022 40,2 
Altai region 2,5 0,7 0,86 −1,2 2,03 46,3 1,00 0,60 0,07 0,95 2,70 28,4 0,009 17,0 0,046 83,0 
Amur region 6,0 1,9 1,26 10,7 1,36 55,8 1,21 0,75 0,14 0,65 2,94 30,8 0,013 24,1 0,042 75,9 
Arkhangelsk region 11,2 12,1 0,48 33,4 1,46 32,6 2,38 1,39 0,30 0,52 3,84 39,7 0,015 27,4 0,040 72,6 
Astrakhan region 14,4 9,9 0,80 19,6 2,07 44,6 1,47 1,08 0,19 0,72 3,64 37,8 0,076 78,6 −0,021 21,4 
Bashkortostan, Republic  12,2 19,1 1,32 27,7 2,51 56,9 1,50 1,01 0,16 0,93 4,30 44,3 0,033 60,5 0,022 39,5 
Belgorod region 18,4 46,9 0,83 40,9 3,55 45,4 1,71 1,25 0,57 1,22 5,76 58,9 0,170 59,7 −0,114 40,3 
Bryansk region 8,0 10,7 1,37 12,2 1,61 57,8 1,15 0,69 0,11 0,92 3,41 35,4 0,092 71,6 −0,036 28,4 
Buryatia, Republic 8,2 16,3 0,61 19,9 3,09 37,8 1,36 0,80 0,09 1,04 3,70 38,3 0,071 81,9 −0,016 18,1 
Vladimir region 5,0 7,4 0,90 19,1 2,51 47,4 1,22 0,74 0,12 1,11 3,54 36,7 0,098 69,6 −0,043 30,4 
Volgograd region 9,9 24,7 0,74 34,7 3,95 42,5 1,56 1,08 0,15 1,30 4,77 49,0 0,002 3,7 0,053 96,3 
Vologda region 19,3 31,4 1,42 57,5 4,37 58,7 2,44 1,78 0,84 1,08 6,82 69,5 0,101 68,8 −0,046 31,2 
Voronezh region 5,7 10,1 0,30 24,3 1,30 23,1 1,38 0,81 0,12 0,67 2,73 28,6 0,030 54,3 0,025 45,7 
Dagestan Republic 9,3 5,2 1,63 51,4 0,82 61,9 2,62 1,43 0,17 0,34 4,20 43,3 0,042 76,7 0,013 23,3 
Jewish Autonomous region 4,5 6,8 0,77 16,8 1,32 43,6 1,44 0,92 0,15 0,73 3,04 31,7 0,007 12,5 0,048 87,5 
Zabaikalsky region 4,5 5,4 0,39 45,7 0,45 28,2 2,05 1,15 0,18 0,32 2,94 30,7 0,110 66,8 −0,055 33,2 
Ivanovo region 2,3 4,4 0,92 9,6 2,04 47,9 1,21 0,80 0,17 1,01 3,21 33,5 0,064 87,7 −0,009 12,3 
Ingushetia, Republic −11,1 −13,9 0,20 31,5 1,49 16,9 3,34 2,80 0,20 0,35 3,43 35,6 0,031 56,2 0,024 43,8 
Irkutsk region 10,5 14,9 0,44 36,9 0,84 30,7 1,67 1,20 0,21 0,53 3,32 34,5 0,097 69,9 −0,042 30,1 
Kabardino-Balkaria, Republic −1,8 −4,9 0,52 −10,6 1,04 34,0 1,07 0,77 0,06 0,50 1,69 18,2 0,025 45,2 0,030 54,8 
Kaliningrad region 13,1 26,1 0,42 23,7 1,69 29,4 1,40 0,90 0,21 0,68 3,45 35,8 0,002 3,9 0,053 96,1 
Kalmykia, Republic −3,6 −6,4 0,58 9,8 1,10 36,9 1,24 0,73 0,05 0,46 1,91 20,4 0,048 86,8 0,007 13,2 
Kaluga region 7,3 11,7 0,85 32,0 2,60 45,9 1,49 0,92 0,16 1,10 4,01 41,5 0,077 78,1 −0,022 21,9 
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C o n t i n u a t i o n  o f  t h e  t a b l e B . 4  
Region K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 jM  
,reljM
% mdH  
,relmdH
% mdHE  
,relmdHE
% 
Kamchatka region 4,3 6,1 0,53 −22,0 1,18 34,8 0,90 0,60 0,07 0,52 1,80 19,3 0,045 80,5 0,011 19,5 
Karachaevo-Cherkessia, Republic 8,1 10,8 0,69 20,0 1,64 41,0 1,23 0,93 0,19 0,76 3,23 33,6 0,021 37,5 0,035 62,5 
Karelia, Republic 14,8 22,3 1,32 31,1 1,85 57,0 1,49 1,12 0,25 0,97 4,48 46,2 0,150 61,3 −0,095 38,7 
Kemerovo region 10,4 36,1 0,53 −2,4 4,07 34,8 1,04 0,76 0,12 1,28 4,03 41,6 0,028 51,3 0,027 48,7 
Kirov region 3,9 5,7 0,93 21,1 3,52 48,1 1,26 0,73 0,09 1,23 3,82 39,5 0,018 31,8 0,038 68,2 
Komi, Republic 13,3 25,3 0,64 2,1 2,70 39,0 1,10 0,82 0,07 1,00 3,56 36,9 0,032 57,7 0,023 42,3 
Kostroma region 3,8 5,8 0,67 −2,1 2,15 40,3 0,97 0,63 0,08 0,91 2,70 28,3 0,057 97,7 −0,001 2,3 
Krasnodar region 10,5 8,3 0,51 27,2 1,92 33,9 1,50 0,95 0,23 0,92 3,57 37,0 0,021 37,8 0,034 62,2 
Krasnoyarsk region 26,9 19,9 1,37 39,2 1,80 57,8 1,69 1,19 0,34 0,53 4,65 47,8 0,095 70,6 −0,040 29,4 
Kurgan region 5,2 7,4 0,94 23,7 2,64 48,5 1,34 0,88 0,21 1,02 3,74 38,7 0,054 97,0 0,002 3,0 
Kursk region 13,8 27,3 0,48 39,7 2,46 32,3 1,67 1,22 0,39 0,74 4,30 44,3 0,010 18,8 0,045 81,2 
Leningrad region 14,6 22,8 1,04 42,1 2,35 51,0 1,75 1,24 0,30 0,90 4,70 48,3 0,030 53,7 0,026 46,3 
Lipetsk region 23,7 30,2 3,38 66,9 3,32 77,2 3,05 2,20 1,25 0,99 8,20 83,3 0,045 80,5 0,011 19,5 
Magadan region 2,5 4,0 1,05 24,9 1,21 51,1 1,77 0,98 0,17 0,53 3,16 32,9 0,108 67,2 −0,053 32,8 
Mari-El, Republic 5,5 9,4 0,75 19,3 2,59 42,8 1,26 0,80 0,09 1,16 3,58 37,1 0,019 33,6 0,037 66,4 
Mordovia, Republic 4,2 8,0 0,35 14,0 2,82 25,9 1,21 0,70 0,14 0,85 2,95 30,8 0,003 4,9 0,053 95,1 
Moscow 14,0 11,4 1,73 67,4 1,72 63,3 3,06 2,73 0,40 0,55 5,93 60,6 0,056 98,6 −0,001 1,4 
Moscow region 6,3 13,9 0,53 34,9 3,48 34,5 1,61 1,16 0,19 1,06 4,17 43,0 0,096 70,1 −0,041 29,9 
Murmansk region 16,0 20,3 1,40 38,9 2,15 58,4 1,64 1,23 0,36 0,89 4,78 49,1 0,012 21,0 0,044 79,0 
Nizhgorod region 7,1 16,6 0,50 55,2 2,81 33,1 2,33 1,84 0,16 1,03 4,84 49,7 0,060 92,3 −0,005 7,7 
Novgorod region 10,7 21,2 1,01 52,3 2,50 50,3 2,24 1,56 0,36 1,02 5,21 53,4 0,185 58,8 −0,130 41,2 
Novosibirsk region 5,3 10,1 0,31 59,4 1,83 23,8 2,50 2,08 0,15 0,67 4,27 44,1 0,084 74,4 −0,029 25,6 
Omsk region 24,2 55,6 0,75 26,8 5,67 42,9 1,37 1,14 0,21 1,24 5,78 59,2 0,015 26,3 0,041 73,7 
Orenburg region 15,6 26,4 0,65 41,2 3,43 39,5 1,75 1,43 0,12 0,97 4,77 49,0 0,068 84,4 −0,012 15,6 
Orel region 6,4 15,0 0,65 28,9 2,68 39,5 1,38 0,88 0,10 1,07 3,77 39,0 0,035 63,9 0,020 36,1 
Penza region 6,1 11,8 0,77 28,5 2,62 43,6 1,47 0,89 0,13 1,05 3,81 39,4 0,038 68,7 0,017 31,3 
Perm region 13,9 30,7 1,24 34,3 3,57 55,4 1,57 1,11 0,20 1,41 5,29 54,2 0,057 96,7 −0,002 3,3 
Primorsky region 7,6 17,2 0,62 22,2 2,69 38,2 1,41 0,95 0,17 1,00 3,77 39,0 0,004 6,8 0,052 93,2 
Pskov region 2,2 4,0 1,50 34,3 2,32 60,0 1,31 0,77 0,11 1,18 3,94 40,7 0,013 23,7 0,042 76,3 
Rostov region 4,9 7,7 0,39 22,7 1,78 28,1 1,32 0,84 0,16 0,79 2,96 30,9 0,017 30,7 0,038 69,3 
Ryazan region 6,3 12,1 0,75 24,3 2,92 43,0 1,44 0,92 0,15 1,08 3,87 40,0 0,010 17,7 0,045 82,3 
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6 E n d  o f  t h e  t a b l e B . 4  
Region K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 jM  
,reljM
% mdH  
,relmdH
% mdHE  
,relmdHE
% 
Samara region 9,9 22,6 0,56 23,4 2,55 35,9 1,40 0,97 0,19 1,06 3,93 40,6 0,018 32,8 0,037 67,2 
St. Petersburg 8,3 15,8 0,48 33,0 2,03 32,5 1,57 1,09 0,30 0,86 3,78 39,2 0,026 47,2 0,029 52,8 
Saratov region 7,9 11,1 0,43 10,0 1,23 30,3 1,18 0,79 0,12 0,66 2,63 27,7 0,075 79,5 −0,019 20,5 
Sakha (Yakutia), Republic 17,9 18,0 0,80 34,6 1,66 44,4 1,77 1,12 0,22 0,51 3,91 40,4 0,023 41,8 0,032 58,2 
Sakhalin region 1,2 12,3 0,33 9,4 1,18 24,7 1,21 0,83 0,15 0,69 2,46 26,0 0,167 59,9 −0,111 40,1 
Sverdlovsk region 12,2 27,6 0,52 27,8 2,06 34,0 1,41 0,91 0,16 0,97 3,87 40,0 0,041 73,4 0,015 26,6 
North Ossetia - Alania, Republic 4,1 1,1 0,48 4,4 1,18 32,6 1,00 0,66 0,04 0,57 2,08 22,1 0,077 77,9 −0,022 22,1 
Smolensk region 4,0 8,5 0,43 40,6 1,64 29,9 1,71 1,03 0,17 0,84 3,44 35,7 0,021 38,2 0,034 61,8 
Stavropol region 10,4 20,3 0,90 33,5 3,17 47,3 1,64 1,07 0,23 1,09 4,55 46,8 0,068 84,7 −0,012 15,3 
Tambov region 4,2 2,9 0,78 12,4 2,08 43,7 1,18 0,65 0,11 0,95 3,02 31,5 0,064 88,2 −0,009 11,8 
Tatarstan, Republic 14,8 16,2 1,45 46,6 2,01 59,2 1,90 1,43 0,31 0,80 4,85 49,9 0,018 32,8 0,037 67,2 
Tver region 3,8 6,9 0,73 18,3 3,55 42,0 1,27 0,80 0,22 1,32 3,92 40,5 0,024 43,2 0,031 56,8 
Tomsk region 18,5 26,9 0,59 6,5 2,35 36,9 1,26 1,00 0,22 0,86 3,81 39,4 0,004 7,3 0,051 92,7 
Tula region 6,4 12,4 0,73 21,1 3,44 42,2 1,28 0,80 0,12 1,26 3,95 40,8 0,018 32,0 0,038 68,0 
Tyva, Republic −7,3 −14,7 0,72 −1,6 1,32 42,0 0,85 0,55 0,06 0,64 1,63 17,7 0,084 74,7 −0,028 25,3 
Tyumen region 21,3 31,1 1,48 48,2 2,73 59,7 2,46 2,14 0,44 0,86 6,09 62,3 0,053 94,9 0,003 5,1 
Udmurt, Republic 7,9 10,0 0,97 32,6 2,95 49,3 1,52 1,10 0,17 0,93 4,08 42,1 0,045 82,1 0,010 17,9 
Ulyanovsk region 4,6 4,1 0,61 17,1 3,24 37,7 1,29 0,85 0,08 1,08 3,45 35,8 0,011 20,6 0,044 79,4 
Khabarovsk region 5,0 4,0 0,42 35,8 0,88 29,7 1,59 0,99 0,15 0,49 2,80 29,3 0,066 86,4 −0,010 13,6 
Khakassia, Republic 11,7 10,9 0,92 45,1 1,69 47,9 1,66 1,27 0,25 0,69 4,05 41,8 0,024 42,8 0,032 57,2 
Chelyabinsk region 11,7 23,8 0,81 39,7 2,67 44,7 1,67 1,12 0,37 1,06 4,67 48,1 0,034 61,9 0,021 38,1 
Chechen, Republic – – – – – – – – – – – – – – – – 
Chuvash, Republic 7,4 8,3 1,22 27,5 1,85 55,0 1,45 0,92 0,22 0,93 3,83 39,6 0,021 37,5 0,035 62,5 
Chukotka Autonomous region −2,7 1,1 −0,26 11,5 1,42 −35,9 1,09 0,56 0,20 0,50 1,26 14,0 0,092 71,6 −0,036 28,4 
Yaroslavl region 6,4 8,7 0,47 33,1 1,12 32,0 1,50 0,97 0,13 0,66 3,04 31,7 0,025 45,3 0,030 54,7 
Total 3,890 – 0,479 – 
limit of uncertainty / certainty 4,369 – 4,369 – 
Share of uncertainty / certainty 89,0 – 11,0 – 
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T a b l e B . 5  
Evaluation of general and individual uncertainty and certainty of the Russian Federation  
on the basis of financial indicators integral to making investment management decisions for 2006  
Region 
Financial ratios of enterprises and organizations  
on consolidated data 
Integral 
assessment Uncertainty Certainty 
K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 jM  
,reljM  
% mdH  
,relmdH  
% mdHE  
,relmdHE  
% 
Adygea, Republic 4,0 1,8 0,61 12,2 2,57 38,0 1,13 0,81 0,13 0,92 3,50 34,6 0,015 26,9 0,040 73,1 
Altai Republic −1,5 −5,9 0,62 35,9 3,01 38,4 1,54 0,99 0,15 1,16 4,05 40,2 0,022 40,9 0,032 59,1 
Altai region 3,7 3,1 0,53 0,9 3,30 34,8 1,02 0,63 0,12 1,18 3,48 34,5 0,060 92,3 −0,005 7,7 
Amur region 6,1 3,9 1,07 11,5 1,48 51,8 1,18 0,75 0,17 0,67 3,63 36,0 0,054 99,1 0,001 0,9 
Arkhangelsk region 6,3 2,0 0,31 30,3 1,64 23,6 2,21 1,16 0,14 0,45 3,58 35,5 0,075 78,6 −0,020 21,4 
Astrakhan region 10,0 6,4 0,80 14,7 2,16 44,5 1,55 1,04 0,22 0,68 4,12 40,9 0,022 40,9 0,032 59,1 
Bashkortostan, Republic  12,2 19,8 1,51 46,6 2,79 60,2 1,89 1,31 0,31 1,00 5,99 59,6 0,146 61,6 −0,091 38,4 
Belgorod region 16,2 35,9 0,52 8,5 3,54 34,1 1,09 0,78 0,32 0,83 4,47 44,4 0,007 12,3 0,048 87,7 
Bryansk region 7,5 12,8 0,59 59,4 1,98 36,9 2,47 2,01 0,14 0,73 5,26 52,3 0,068 83,8 −0,013 16,2 
Buryatia, Republic 6,4 20,3 0,35 19,4 2,71 25,8 1,26 0,71 0,10 1,01 3,66 36,2 0,031 55,8 0,024 44,2 
Vladimir region 5,3 9,8 0,69 27,1 3,32 40,9 1,37 0,84 0,17 1,24 4,43 43,9 0,136 62,6 −0,082 37,4 
Volgograd region 11,5 30,1 0,80 34,6 4,43 44,3 1,53 1,04 0,29 1,38 5,71 56,7 0,059 92,8 −0,005 7,2 
Vologda region 16,7 15,8 2,74 56,5 3,91 73,3 2,34 1,74 1,03 0,77 8,12 80,8 0,124 64,2 −0,069 35,8 
Voronezh region 5,8 11,6 0,31 28,4 1,53 23,7 1,49 0,89 0,17 0,74 3,39 33,5 0,013 23,1 0,042 76,9 
Dagestan Republic 4,2 −3,5 0,98 47,3 1,07 49,6 2,51 1,42 0,22 0,38 4,53 45,0 0,006 10,2 0,049 89,8 
Jewish Autonomous region 3,8 8,2 0,63 18,1 2,46 38,6 1,42 0,93 0,30 1,09 4,15 41,1 0,033 60,9 0,021 39,1 
Zabaikalsky region 3,1 4,0 0,30 47,7 0,59 23,2 2,04 1,18 0,19 0,39 3,39 33,5 0,001 1,8 0,054 98,2 
Ivanovo region 2,1 1,7 0,79 20,7 2,60 44,1 1,37 0,88 0,20 1,10 4,06 40,3 0,019 34,3 0,036 65,7 
Ingushetia, Republic −7,5 −28,9 0,35 9,1 1,42 25,7 1,30 1,06 0,10 0,43 2,00 19,6 0,036 66,6 0,018 33,4 
Irkutsk region 11,6 15,8 0,38 25,0 1,00 27,5 1,38 0,99 0,23 0,44 3,42 33,8 0,031 57,1 0,023 42,9 
Kabardino-Balkaria, Republic 0,4 −4,9 0,21 −24,8 1,88 17,1 0,88 0,66 0,05 0,75 1,88 18,4 0,128 63,7 −0,073 36,3 
Kaliningrad region 7,6 15,2 0,43 25,7 2,11 30,0 1,42 0,96 0,25 0,68 3,78 37,5 0,012 22,7 0,042 77,3 
Kalmykia, Republic −2,8 −9,7 0,43 11,8 1,33 30,1 1,25 0,85 0,09 0,52 2,44 24,0 0,030 54,1 0,025 45,9 
Kaluga region 7,2 16,1 0,79 34,4 3,51 44,1 1,53 0,91 0,23 1,26 4,97 49,3 0,038 69,0 0,017 31,0 
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8 C o n t i n u a t i o n  o f  t h e  t a b l e B . 5  
Region K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 jM  
,reljM  
% mdH  
,relmdH  
% mdHE  
,relmdHE  
% 
Kamchatka region 1,8 9,5 0,33 −16,4 1,79 25,0 0,95 0,63 0,06 0,59 2,30 22,6 0,009 16,8 0,046 83,2 
Karachaevo-Cherkessia, Republic 2,0 1,6 0,38 14,9 2,37 27,3 1,17 0,88 0,18 0,85 3,20 31,7 0,051 93,1 0,004 6,9 
Karelia, Republic 9,2 16,7 0,98 35,7 2,22 49,4 1,59 1,21 0,47 0,92 5,14 51,1 0,023 41,5 0,032 58,5 
Kemerovo region 9,2 22,1 0,62 2,7 3,67 38,2 1,12 0,82 0,14 1,16 4,27 42,3 0,024 43,7 0,031 56,3 
Kirov region 5,2 10,4 1,01 24,8 4,25 50,3 1,33 0,79 0,13 1,33 4,88 48,5 0,013 24,3 0,041 75,7 
Komi, Republic 12,1 24,9 0,66 20,5 2,90 39,7 1,52 1,19 0,14 1,08 4,78 47,5 0,051 93,9 0,003 6,1 
Kostroma region 4,2 13,4 0,43 3,6 1,96 29,9 1,06 0,62 0,11 0,99 3,14 31,1 0,224 57,0 −0,169 43,0 
Krasnodar region 9,1 22,2 0,40 25,2 2,37 28,8 1,45 0,94 0,24 0,98 4,16 41,2 0,009 17,1 0,045 82,9 
Krasnoyarsk region 30,1 38,5 1,05 57,6 2,02 51,2 2,55 1,69 0,43 0,70 6,80 67,7 0,116 65,4 −0,062 34,6 
Kurgan region 5,4 6,8 0,96 28,1 3,70 48,9 1,42 0,84 0,11 1,27 4,71 46,8 0,067 84,7 −0,012 15,3 
Kursk region 11,0 23,6 0,43 24,1 3,28 30,2 1,33 0,92 0,25 0,80 4,25 42,2 0,088 72,6 −0,033 27,4 
Leningrad region 14,1 24,1 0,90 38,0 2,59 47,5 1,63 1,12 0,27 0,93 5,19 51,6 0,052 95,8 0,002 4,2 
Lipetsk region 24,0 38,1 2,59 43,0 3,67 72,1 1,70 0,98 0,15 0,94 6,88 68,4 0,028 50,9 0,027 49,1 
Magadan region 2,1 5,7 1,24 32,9 1,37 55,4 1,59 0,86 0,24 0,54 4,10 40,7 0,050 90,9 0,005 9,1 
Mari-El, Republic 4,9 14,8 0,53 23,0 3,70 34,7 1,31 0,83 0,20 1,40 4,46 44,3 0,045 83,0 0,009 17,0 
Mordovia, Republic 5,9 12,7 0,39 12,4 3,32 28,0 1,27 0,76 0,14 1,10 3,78 37,4 0,042 77,4 0,012 22,6 
Moscow 14,2 15,6 1,37 60,4 1,83 57,8 2,53 2,22 0,34 0,58 6,39 63,5 0,007 13,7 0,047 86,3 
Moscow region 7,0 19,6 0,48 34,4 4,75 32,6 1,50 1,05 0,23 1,15 4,93 49,0 0,029 53,1 0,026 46,9 
Murmansk region 16,0 24,6 1,48 47,0 2,56 59,7 1,88 1,44 0,52 0,92 6,32 62,9 0,139 62,2 −0,085 37,8 
Nizhgorod region 6,9 19,7 0,64 23,8 3,22 39,2 1,33 0,94 0,21 1,30 4,64 46,1 0,025 46,3 0,029 53,7 
Novgorod region 8,2 13,9 0,91 49,1 2,68 47,8 2,09 1,42 0,38 1,08 5,63 56,0 0,089 72,3 −0,034 27,7 
Novosibirsk region 5,4 15,3 0,42 22,4 2,20 29,6 1,30 0,90 0,18 0,95 3,74 37,1 0,080 76,2 −0,025 23,8 
Omsk region 16,9 29,9 1,02 25,4 2,73 50,5 1,35 0,86 0,13 1,09 5,06 50,3 0,088 72,5 −0,033 27,5 
Orenburg region 15,0 34,6 1,08 43,1 4,47 52,0 1,85 1,44 0,12 1,36 6,41 63,8 0,010 18,7 0,045 81,3 
Orel region 7,3 13,4 0,69 38,7 2,85 40,8 1,58 1,02 0,13 0,98 4,53 45,0 0,068 84,0 −0,013 16,0 
Penza region 6,1 13,9 0,63 26,2 3,34 38,5 1,43 0,84 0,20 1,19 4,47 44,3 0,011 20,0 0,044 80,0 
Perm region 13,8 30,2 1,25 39,4 4,10 55,6 1,67 1,21 0,37 1,42 6,39 63,6 0,005 9,9 0,049 90,1 
Primorsky region 7,4 20,5 0,60 25,4 3,88 37,6 1,42 0,99 0,17 1,10 4,65 46,2 0,016 29,2 0,039 70,8 
Pskov region 3,1 7,6 0,88 43,8 3,86 46,9 1,65 1,02 0,36 1,52 5,42 53,8 0,115 65,6 −0,061 34,4 
Rostov region 6,3 9,5 0,30 19,0 1,86 23,3 1,25 0,77 0,16 0,83 3,21 31,8 0,011 20,2 0,044 79,8 
Ryazan region 5,6 11,7 0,61 14,2 3,41 37,9 1,17 0,73 0,12 1,19 4,04 40,0 0,067 84,6 −0,012 15,4 
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E n d  o f  t h e  t a b l e B . 5  
Region K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 jM  
,reljM  
% mdH  
,relmdH  
% mdHE  
,relmdHE  
% 
Samara region 9,8 23,0 0,59 23,7 2,82 37,1 1,41 0,96 0,26 1,15 4,62 45,9 0,016 29,5 0,039 70,5 
St. Petersburg 11,4 28,0 0,56 37,3 2,69 35,9 1,56 1,17 0,32 0,98 4,94 49,0 0,003 5,9 0,052 94,1 
Saratov region 8,0 15,3 0,49 27,7 2,02 32,8 1,49 1,00 0,17 0,86 3,97 39,4 0,100 68,9 −0,045 31,1 
Sakha (Yakutia), Republic 14,9 17,1 0,81 43,1 1,76 44,7 2,01 1,25 0,32 0,51 4,91 48,8 0,041 75,4 0,013 24,6 
Sakhalin region −0,8 9,9 0,37 26,7 1,66 27,2 1,44 1,00 0,15 0,83 3,38 33,4 0,001 2,2 0,054 97,8 
Sverdlovsk region 14,2 37,5 0,50 33,2 2,51 33,5 1,56 1,03 0,21 1,06 4,87 48,4 0,088 72,5 −0,034 27,5 
North Ossetia - Alania, Republic 8,2 8,7 0,58 21,0 1,32 36,6 1,27 0,92 0,07 0,65 3,38 33,4 0,113 66,0 −0,058 34,0 
Smolensk region 3,6 18,3 0,46 42,9 1,82 31,5 1,74 1,03 0,22 0,86 4,17 41,3 0,013 24,3 0,041 75,7 
Stavropol region 11,8 22,6 0,86 31,7 3,23 46,1 1,54 0,94 0,26 1,12 5,13 50,9 0,034 62,1 0,021 37,9 
Tambov region 6,0 5,9 1,03 19,5 1,72 50,7 1,28 0,68 0,15 0,86 3,87 38,3 0,080 75,9 −0,026 24,1 
Tatarstan, Republic 12,1 12,2 1,33 53,5 2,29 57,0 2,23 1,80 0,72 0,74 6,38 63,4 0,031 56,3 0,024 43,7 
Tver region 4,1 11,4 0,58 20,3 4,61 36,8 1,29 0,77 0,15 1,55 4,63 45,9 0,009 16,7 0,046 83,3 
Tomsk region 13,8 25,9 0,61 3,4 2,48 37,7 1,18 0,90 0,18 0,95 4,15 41,2 0,009 16,7 0,046 83,3 
Tula region 7,3 25,4 0,48 21,4 5,16 32,2 1,28 0,78 0,13 1,33 4,74 47,1 0,036 65,4 0,019 34,6 
Tyva, Republic −6,3 −12,5 0,64 −8,2 1,99 39,2 0,80 0,59 0,09 0,88 2,38 23,5 0,040 73,1 0,015 26,9 
Tyumen region 18,0 22,6 1,70 49,6 2,75 63,0 2,14 1,83 0,51 0,93 6,90 68,7 0,011 19,5 0,044 80,5 
Udmurt, Republic 9,5 19,3 0,82 29,3 4,03 45,0 1,44 0,98 0,25 1,15 5,10 50,7 0,047 85,4 0,008 14,6 
Ulyanovsk region 5,6 12,0 0,44 19,5 3,77 30,6 1,32 0,86 0,11 1,19 4,11 40,7 0,007 12,0 0,048 88,0 
Khabarovsk region 5,2 5,5 0,53 35,9 1,02 34,7 1,57 0,90 0,16 0,53 3,42 33,9 0,008 14,8 0,047 85,2 
Khakassia, Republic 12,6 18,0 0,93 22,8 2,32 48,2 1,36 1,01 0,19 0,82 4,55 45,1 0,020 36,9 0,035 63,1 
Chelyabinsk region 13,0 28,8 0,88 38,4 3,04 46,8 1,65 1,07 0,31 1,18 5,51 54,8 0,081 75,5 −0,026 24,5 
Chechen, Republic 4,9 2,7 1,77 −48,9 0,29 63,9 0,55 0,47 0,02 0,14 2,28 22,5 0,086 73,4 −0,031 26,6 
Chuvash, Republic 8,3 12,8 0,95 23,8 2,45 48,8 1,35 0,92 0,30 1,03 4,61 45,8 0,070 82,1 −0,015 17,9 
Chukotka Autonomous region −3,6 −17,0 0,32 36,8 1,67 24,3 1,52 0,64 0,16 0,47 2,51 24,7 0,039 70,7 0,016 29,3 
Yaroslavl region 5,3 9,1 0,35 32,3 1,05 25,7 1,46 0,91 0,14 0,63 3,21 31,8 0,004 7,3 0,051 92,7 
Total 3,810 – 0,572 – 
limit of uncertainty / certainty 4,382 – 4,382 – 
Share of uncertainty / certainty 86,9 – 13,1 – 
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0 T a b l e B . 6  
Evaluation of general and individual uncertainty and certainty of the Russian Federation  
on the basis of financial indicators integral to making investment management decisions for 2007 
Region 
Financial ratios of enterprises and organizations  
on consolidated data 
Integral 
assessment Uncertainty Certainty 
K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 jM  
,reljM  
% mdH  
,relmdH  
% mdHE  
,relmdHE
% 
Adygea, Republic 5,3 12,0 0,37 15,6 3,23 27,1 1,19 0,83 0,19 1,16 3,27 35,9 0,021 39,2 0,033 60,8 
Altai Republic 7,1 21,4 0,27 25,3 3,60 21,1 1,32 0,83 0,14 0,93 3,25 35,7 0,085 73,7 −0,030 26,3 
Altai region 6,3 13,8 0,48 12,6 4,02 32,4 1,17 0,69 0,12 1,27 3,46 37,8 0,040 73,7 0,014 26,3 
Amur region 3,7 5,3 0,89 −6,5 1,32 47,1 0,96 0,61 0,13 0,68 2,51 28,3 0,051 92,9 0,004 7,1 
Arkhangelsk region 6,4 8,2 0,22 27,3 1,75 18,3 2,25 0,98 0,13 0,40 2,74 30,6 0,134 62,8 −0,080 37,2 
Astrakhan region 7,4 9,9 0,55 0,0 2,56 35,3 1,21 0,83 0,14 0,65 2,76 30,8 0,025 45,2 0,030 54,8 
Bashkortostan, Republic  10,7 20,8 1,18 34,8 3,23 54,0 1,53 1,03 0,19 1,08 4,56 48,7 0,069 83,0 −0,014 17,0 
Belgorod region 18,2 39,0 0,59 36,4 3,73 37,2 1,57 1,10 0,43 0,91 4,66 49,8 0,080 76,1 −0,025 23,9 
Bryansk region 5,9 12,1 0,97 24,0 2,37 49,1 1,29 0,77 0,18 1,12 3,77 40,9 0,071 81,3 −0,016 18,7 
Buryatia, Republic 7,9 23,4 0,38 22,7 3,16 27,4 1,33 0,72 0,13 1,03 3,32 36,4 0,015 27,1 0,040 72,9 
Vladimir region 7,1 21,8 0,59 27,6 4,28 37,0 1,38 0,83 0,17 1,49 4,22 45,4 0,096 70,0 −0,041 30,0 
Volgograd region 12,0 31,8 0,75 35,8 5,22 42,9 1,57 1,09 0,29 1,32 5,01 53,3 0,132 63,1 −0,077 36,9 
Vologda region 17,6 19,5 2,65 52,3 3,93 72,6 2,11 1,47 0,72 0,85 6,76 70,8 0,029 52,0 0,026 48,0 
Voronezh region 7,2 17,8 0,28 26,4 1,71 21,7 1,42 0,86 0,18 0,77 2,89 32,1 0,030 55,3 0,024 44,7 
Dagestan Republic 4,5 5,1 1,03 33,2 0,93 50,8 1,52 1,08 0,16 0,38 3,26 35,8 0,006 10,3 0,049 89,7 
Jewish Autonomous region 6,9 15,4 0,84 33,4 4,11 45,6 1,76 1,05 0,36 1,21 4,68 50,0 0,026 48,2 0,028 51,8 
Zabaikalsky region 5,6 7,4 0,30 53,6 0,59 22,8 2,22 1,32 0,22 0,39 3,18 35,0 0,027 48,9 0,028 51,1 
Ivanovo region 3,0 6,0 0,51 23,0 3,21 33,7 1,37 0,92 0,18 1,17 3,53 38,5 0,057 96,7 −0,002 3,3 
Ingushetia, Republic −15,1 −107,9 0,07 −13,0 1,08 6,8 4,19 2,97 0,20 0,46 2,28 26,0 0,011 20,9 0,043 79,1 
Irkutsk region 14,3 19,8 0,30 16,1 1,15 22,9 1,46 1,10 0,25 0,37 2,78 31,0 0,021 38,2 0,034 61,8 
Kabardino-Balkaria, Republic 1,8 2,6 0,34 −17,9 2,18 25,1 0,92 0,62 0,07 0,86 1,95 22,6 0,110 66,6 −0,055 33,4 
Kaliningrad region 5,3 13,7 0,36 27,2 3,26 26,6 1,54 1,02 0,25 0,81 3,44 37,6 0,130 63,3 −0,075 36,7 
Kalmykia, Republic −1,7 −12,6 0,29 16,2 1,67 22,4 1,38 0,75 0,08 0,56 2,07 23,9 0,044 79,7 0,011 20,3 
Kaluga region 8,3 19,4 0,61 36,6 3,89 38,0 1,58 0,98 0,23 1,15 4,27 45,8 0,037 67,2 0,018 32,8 
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C o n t i n u a t i o n  o f  t h e  t a b l e B . 6  
Region K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 jM  
,reljM  
% mdH  
,relmdH  
% mdHE  
,relmdHE
% 
Kamchatka region 6,1 17,0 0,44 −0,5 2,00 30,4 1,09 0,73 0,07 0,71 2,43 27,5 0,064 87,1 −0,010 12,9 
Karachaevo-Cherkessia, Republic 2,2 3,4 0,47 17,1 2,62 31,8 1,20 0,91 0,19 0,92 3,05 33,7 0,105 67,7 −0,050 32,3 
Karelia, Republic 9,4 18,2 0,90 35,4 2,72 47,3 1,55 1,16 0,52 0,95 4,59 49,1 0,047 85,2 0,008 14,8 
Kemerovo region 12,2 34,3 0,55 9,9 3,75 35,6 1,14 0,86 0,26 1,11 3,82 41,4 0,027 49,9 0,027 50,1 
Kirov region 6,2 12,0 0,97 36,4 4,41 49,3 1,59 1,07 0,36 1,18 4,80 51,2 0,111 66,4 −0,056 33,6 
Komi, Republic 11,3 19,2 0,45 20,1 3,28 31,1 1,40 0,98 0,09 1,09 3,58 38,9 0,068 83,5 −0,013 16,5 
Kostroma region 5,8 13,6 0,38 7,7 2,37 27,6 1,11 0,66 0,14 1,07 2,84 31,6 0,058 94,2 −0,004 5,8 
Krasnodar region 11,2 29,4 0,46 36,6 2,74 31,5 1,63 1,15 0,33 1,05 4,14 44,6 0,125 64,0 −0,071 36,0 
Krasnoyarsk region 26,4 40,1 0,83 42,9 2,77 45,4 1,83 1,31 0,23 0,78 4,83 51,5 0,038 69,6 0,017 30,4 
Kurgan region 5,6 8,9 0,94 30,8 3,54 48,5 1,47 0,88 0,19 1,29 4,27 45,9 0,008 15,1 0,047 84,9 
Kursk region 11,9 29,0 0,44 26,0 3,50 30,8 1,35 0,97 0,27 0,89 3,81 41,2 0,052 94,8 0,003 5,2 
Leningrad region 13,3 24,0 0,85 39,8 2,98 46,0 1,67 1,17 0,20 0,96 4,43 47,5 0,026 46,9 0,029 53,1 
Lipetsk region 19,9 27,2 1,91 47,9 3,52 65,6 1,93 1,21 0,44 0,90 5,86 61,8 0,061 90,3 −0,007 9,7 
Magadan region −3,8 −0,3 1,17 32,9 1,37 53,8 1,50 0,85 0,20 0,52 3,26 35,8 0,013 22,9 0,042 77,1 
Mari-El, Republic 7,4 23,0 0,49 21,7 4,18 32,7 1,29 0,83 0,15 1,42 3,94 42,5 0,082 75,2 −0,027 24,8 
Mordovia, Republic 10,7 42,6 0,30 10,1 3,56 23,3 1,15 0,70 0,14 1,08 3,29 36,1 0,025 46,1 0,030 53,9 
Moscow 14,5 18,7 1,33 51,2 2,23 57,1 2,07 1,81 0,36 0,53 5,08 53,9 0,059 93,2 −0,004 6,8 
Moscow region 7,3 22,7 0,39 35,0 5,03 27,9 1,57 1,18 0,29 1,10 4,32 46,4 0,077 77,6 −0,022 22,4 
Murmansk region 20,6 41,7 1,04 53,9 3,55 51,0 2,17 1,73 0,89 1,01 6,39 67,0 0,065 86,5 −0,010 13,5 
Nizhgorod region 7,6 23,9 0,70 27,9 3,91 41,1 1,40 1,01 0,23 1,37 4,35 46,7 0,041 74,7 0,014 25,3 
Novgorod region 9,6 35,2 1,12 48,6 2,82 52,8 2,07 1,41 0,43 1,02 5,23 55,5 0,041 74,4 0,014 25,6 
Novosibirsk region 8,1 18,4 0,38 26,6 2,32 27,7 1,37 0,99 0,20 0,89 3,31 36,3 0,009 16,3 0,046 83,7 
Omsk region 13,6 27,3 0,89 29,4 3,11 47,0 1,41 0,99 0,19 1,01 4,24 45,6 0,017 31,7 0,037 68,3 
Orenburg region 19,3 38,9 1,23 52,4 4,43 55,1 2,16 1,75 0,25 1,18 5,96 62,8 0,030 54,4 0,025 45,6 
Orel region 6,9 20,2 0,40 38,0 4,25 28,7 1,59 0,99 0,17 1,08 3,98 43,0 0,065 86,2 −0,010 13,8 
Penza region 7,1 21,7 0,63 33,5 4,51 38,5 1,55 0,98 0,22 1,43 4,50 48,2 0,088 72,5 −0,034 27,5 
Perm region 13,3 30,5 1,07 42,0 4,26 51,7 1,73 1,29 0,40 1,35 5,49 58,0 0,074 79,4 −0,019 20,6 
Primorsky region 8,7 22,0 0,65 31,3 4,11 39,3 1,47 1,02 0,23 1,10 4,24 45,5 0,011 19,5 0,044 80,5 
Pskov region 3,6 9,9 0,60 28,9 3,56 37,6 1,49 0,90 0,17 1,46 4,02 43,4 0,012 21,1 0,043 78,9 
Rostov region 6,5 15,6 0,36 29,3 2,33 26,5 1,43 0,94 0,27 0,83 3,31 36,3 0,033 60,7 0,022 39,3 
Ryazan region 7,4 17,5 0,59 31,9 3,58 37,2 1,53 0,93 0,18 1,14 3,99 43,0 0,021 37,8 0,034 62,2 
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Region K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 jM  
,reljM  
% mdH  
,relmdH  
% mdHE  
,relmdHE
% 
Samara region 9,8 30,1 0,59 24,5 2,97 37,2 1,39 0,98 0,29 1,12 4,00 43,2 0,032 57,8 0,023 42,2 
St. Petersburg 11,6 29,8 0,56 40,9 3,20 35,8 1,68 1,32 0,31 0,98 4,42 47,3 0,086 73,5 −0,031 26,5 
Saratov region 10,3 24,3 0,55 28,3 2,45 35,3 1,45 1,00 0,23 1,02 3,78 40,9 0,004 6,6 0,051 93,4 
Sakha (Yakutia), Republic 13,6 12,7 0,84 36,8 1,59 45,5 1,59 1,03 0,25 0,50 3,73 40,5 0,005 8,7 0,050 91,3 
Sakhalin region 25,2 94,4 0,29 15,4 1,40 22,7 1,24 0,84 0,15 0,87 3,49 38,1 0,045 82,7 0,009 17,3 
Sverdlovsk region 13,1 34,0 0,49 28,0 2,75 33,0 1,40 0,95 0,23 1,06 3,88 42,0 0,073 79,9 −0,018 20,1 
North Ossetia - Alania, Republic 6,0 8,6 0,63 19,4 1,58 38,7 1,24 0,86 0,08 0,70 2,87 31,9 0,033 60,0 0,022 40,0 
Smolensk region 3,8 19,7 0,42 38,3 2,31 29,5 1,62 0,95 0,28 0,99 3,62 39,4 0,073 80,3 −0,018 19,7 
Stavropol region 9,7 17,0 0,93 44,8 3,92 48,2 1,89 1,30 0,48 1,12 5,18 55,0 0,079 76,4 −0,025 23,6 
Tambov region 7,4 18,1 0,52 19,0 3,87 34,2 1,27 0,72 0,19 1,25 3,73 40,4 0,124 64,2 −0,069 35,8 
Tatarstan, Republic 13,3 18,7 0,96 48,5 3,04 49,1 2,00 1,62 0,64 0,83 5,35 56,6 0,014 26,5 0,040 73,5 
Tver region 4,4 15,7 0,45 18,0 5,85 30,9 1,38 0,86 0,17 1,61 4,23 45,4 0,018 32,3 0,037 67,7 
Tomsk region 11,6 43,2 0,57 −13,5 2,52 36,2 0,93 0,66 0,15 0,95 2,94 32,6 0,052 95,8 0,002 4,2 
Tula region 7,6 20,4 0,58 25,3 4,48 36,8 1,33 0,83 0,14 1,26 4,01 43,3 0,020 36,0 0,035 64,0 
Tyva, Republic −8,7 −20,8 0,71 −15,7 3,01 41,7 0,77 0,56 0,10 1,05 2,26 25,8 0,030 55,2 0,025 44,8 
Tyumen region 17,0 21,6 1,60 43,0 2,88 61,5 2,13 1,77 0,43 0,89 5,67 59,9 0,076 78,4 −0,021 21,6 
Udmurt, Republic 10,6 22,0 0,90 34,4 4,16 47,3 1,54 1,05 0,25 1,18 4,67 49,8 0,015 26,8 0,040 73,2 
Ulyanovsk region 6,9 21,8 0,52 26,6 4,25 34,0 1,44 0,94 0,20 1,23 4,04 43,6 0,043 79,1 0,011 20,9 
Khabarovsk region 5,9 6,0 0,53 39,1 1,08 34,5 1,68 0,98 0,21 0,57 3,16 34,8 0,111 66,4 −0,056 33,6 
Khakassia, Republic 13,1 15,5 1,14 28,7 1,54 53,3 1,40 1,03 0,11 0,80 3,83 41,5 0,024 43,1 0,031 56,9 
Chelyabinsk region 13,0 28,5 0,96 44,1 3,74 48,9 1,84 1,32 0,50 1,15 5,33 56,5 0,063 88,6 −0,008 11,4 
Chechen, Republic 4,2 1,0 1,45 −22,1 0,43 59,3 0,74 0,68 0,09 0,18 2,10 24,1 0,014 26,1 0,040 73,9 
Chuvash, Republic 7,8 17,5 0,83 28,4 3,32 45,5 1,40 0,94 0,24 1,24 4,23 45,5 0,012 22,6 0,042 77,4 
Chukotka Autonomous region −3,1 −1,9 0,18 44,4 1,40 15,5 1,76 0,76 0,11 0,26 2,21 25,3 0,050 90,5 0,005 9,5 
Yaroslavl region 4,8 9,1 0,31 15,9 1,18 23,9 1,18 0,72 0,11 0,68 2,32 26,4 0,027 48,5 0,028 51,5 
Total 4,022 – 0,360 – 
limit of uncertainty / certainty 4,382 – 4,382 – 
Share of uncertainty / certainty 91,8 – 8,2 – 
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T a b l e B . 7  
Evaluation of general and individual uncertainty and certainty of the Russian Federation  
on the basis of financial indicators integral to making investment management decisions for 2008 
Region 
Financial ratios of enterprises and organizations  
on consolidated data 
Integral 
assessment Uncertainty Certainty 
K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 jM  
,reljM  
% mdH  
,relmdH  
% mdHE  
,relmdHE  
% 
Adygea, Republic 4,9 15,7 0,33 20,5 3,77 24,8 1,27 0,82 0,19 1,14 3,86 33,9 0,029 53,8 0,025 46,2 
Altai Republic 5,9 8,3 0,34 39,0 3,12 25,2 1,65 0,93 0,11 0,92 4,10 36,4 0,005 9,4 0,050 90,6 
Altai region 6,2 20,0 0,46 16,9 4,57 31,6 1,27 0,80 0,17 1,38 4,32 38,5 0,009 17,0 0,045 83,0 
Amur region 6,0 7,4 0,35 33,2 3,76 26,2 1,58 0,92 0,22 1,05 4,31 38,4 0,007 13,4 0,047 86,6 
Arkhangelsk region 0,4 −41,7 0,08 19,9 1,29 7,2 1,91 0,73 0,21 0,42 2,56 20,9 0,016 29,0 0,039 71,0 
Astrakhan region 20,6 40,8 0,56 −2,7 3,68 35,9 1,29 0,85 0,18 0,81 4,05 35,8 0,050 91,8 0,005 8,2 
Bashkortostan, Republic  10,5 13,6 1,21 35,8 3,50 54,8 1,59 1,10 0,32 1,22 5,87 54,0 0,068 83,7 −0,013 16,3 
Belgorod region 18,3 48,5 0,38 10,3 4,26 27,6 1,13 0,81 0,24 1,03 4,13 36,7 0,010 17,7 0,045 82,3 
Bryansk region 7,6 16,6 0,71 21,8 3,42 41,4 1,30 0,78 0,16 1,28 4,51 40,4 0,004 7,0 0,051 93,0 
Buryatia, Republic 9,3 30,5 0,38 29,1 3,77 27,6 1,79 0,99 0,21 1,01 4,53 40,6 0,031 56,1 0,024 43,9 
Vladimir region 6,9 14,5 0,47 26,3 4,30 32,0 1,36 0,85 0,18 1,40 4,54 40,7 0,013 23,3 0,042 76,7 
Volgograd region 14,2 40,0 0,77 36,1 6,49 43,6 1,62 1,17 0,43 1,36 6,26 57,9 0,009 16,6 0,046 83,4 
Vologda region 21,3 23,1 1,46 55,8 4,67 59,3 2,33 1,78 0,94 0,80 8,06 75,9 0,022 40,8 0,032 59,2 
Voronezh region 8,5 22,0 0,19 50,1 1,82 16,2 2,06 1,50 0,17 0,63 4,33 38,6 0,022 40,5 0,033 59,5 
Dagestan Republic 0,6 −5,5 0,40 29,0 1,78 28,4 1,49 0,91 0,17 0,60 3,46 30,0 0,101 68,5 −0,047 31,5 
Jewish Autonomous region 1,5 −4,1 0,34 30,6 5,61 25,6 1,66 0,97 0,35 1,23 4,75 42,8 0,045 81,6 0,010 18,4 
Zabaikalsky region 4,9 4,4 0,26 42,2 0,60 20,9 1,76 1,10 0,28 0,39 3,59 31,2 0,045 81,6 0,010 18,4 
Ivanovo region 2,2 2,5 0,42 12,9 4,23 29,4 1,17 0,75 0,21 1,32 3,92 34,5 0,057 95,5 −0,003 4,5 
Ingushetia, Republic −16,7 −66,2 0,12 2,6 1,51 10,6 1,31 1,09 0,07 0,43 1,77 13,0 0,097 69,8 −0,042 30,2 
Irkutsk region 14,4 16,5 0,31 15,2 0,95 23,9 0,70 0,54 0,20 0,37 2,53 20,6 0,158 60,5 −0,103 39,5 
Kabardino-Balkaria, Republic 1,2 −5,6 0,31 11,1 2,64 23,9 1,25 0,80 0,11 0,88 3,10 26,3 0,081 75,7 −0,026 24,3 
Kaliningrad region 4,7 4,4 0,24 13,6 3,49 19,5 1,26 0,78 0,18 0,90 3,32 28,6 0,126 63,9 −0,071 36,1 
Kalmykia, Republic −4,6 −92,2 0,15 29,6 1,59 13,4 1,68 1,23 0,09 0,51 2,82 23,6 0,023 42,6 0,031 57,4 
Kaluga region 6,3 13,1 0,48 35,3 4,37 32,5 1,55 0,99 0,24 1,05 4,72 42,5 0,055 99,0 −0,001 1,0 
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Region K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 jM  
,reljM  
% mdH  
,relmdH  
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,relmdHE  
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Kamchatka region −2,4 2,5 0,38 1,0 2,36 27,3 1,11 0,71 0,09 0,73 2,72 22,5 0,073 80,2 −0,018 19,8 
Karachaevo-Cherkessia, Republic 2,4 2,7 0,34 15,5 2,73 25,6 1,29 0,92 0,30 1,00 3,65 31,9 0,063 88,5 −0,008 11,5 
Karelia, Republic 9,3 32,3 0,28 46,1 3,46 21,8 1,92 1,50 0,63 0,97 5,36 49,0 0,132 63,1 −0,077 36,9 
Kemerovo region 16,8 49,4 0,50 14,9 4,33 33,4 1,19 0,91 0,25 1,17 4,58 41,1 0,011 20,1 0,044 79,9 
Kirov region 7,8 22,9 0,70 24,5 4,36 41,1 1,31 0,86 0,21 1,20 4,76 43,0 0,021 38,4 0,034 61,6 
Komi, Republic 8,7 17,9 0,40 21,9 2,88 28,7 1,29 0,95 0,20 1,07 4,01 35,4 0,083 74,8 −0,028 25,2 
Kostroma region 6,0 14,0 0,35 14,7 2,80 26,2 1,23 0,73 0,15 1,08 3,51 30,5 0,042 77,3 0,012 22,7 
Krasnodar region 11,2 17,1 0,54 39,2 2,61 35,3 1,63 1,21 0,48 0,90 5,02 45,5 0,003 5,4 0,052 94,6 
Krasnoyarsk region 23,0 37,6 0,55 50,4 2,39 35,5 2,10 1,39 0,41 0,64 5,58 51,1 0,145 61,7 −0,090 38,3 
Kurgan region 4,8 8,1 0,80 30,1 3,61 44,6 1,44 0,88 0,15 1,25 4,82 43,6 0,068 83,6 −0,013 16,4 
Kursk region 14,3 32,8 0,42 33,2 4,00 29,6 1,53 1,15 0,53 0,73 4,92 44,5 0,009 17,3 0,045 82,7 
Leningrad region 12,3 19,8 0,78 36,4 2,67 43,8 1,58 1,06 0,20 0,93 4,95 44,8 0,032 58,6 0,023 41,4 
Lipetsk region 21,7 37,4 1,41 46,4 3,96 58,4 1,88 1,32 0,70 0,80 7,02 65,5 0,052 94,5 0,003 5,5 
Magadan region 5,2 6,4 1,11 21,5 1,70 52,6 1,28 0,65 0,13 0,59 4,08 36,1 0,037 67,4 0,018 32,6 
Mari-El, Republic 7,2 20,9 0,50 26,2 4,33 33,2 1,35 0,84 0,18 1,46 4,62 41,6 0,044 79,5 0,011 20,5 
Mordovia, Republic 11,0 32,6 0,38 13,4 3,32 27,5 1,23 0,75 0,14 0,98 3,72 32,5 0,062 89,6 −0,007 10,4 
Moscow 15,0 5,2 1,21 49,6 2,35 54,8 1,99 1,73 0,41 0,58 6,25 57,8 0,113 66,0 −0,058 34,0 
Moscow region 6,8 12,0 0,36 30,1 5,12 26,3 1,45 1,07 0,21 1,07 4,54 40,7 0,010 17,4 0,045 82,6 
Murmansk region 17,3 27,0 1,52 61,7 3,11 60,4 2,61 2,14 1,00 0,86 8,36 78,9 0,018 33,1 0,037 66,9 
Nizhgorod region 8,3 23,6 0,54 31,7 3,75 35,0 1,51 1,13 0,31 1,14 4,91 44,4 0,056 97,5 −0,001 2,5 
Novgorod region 14,2 26,1 0,62 24,6 3,54 38,3 1,36 0,89 0,22 0,99 4,59 41,2 0,023 42,1 0,032 57,9 
Novosibirsk region 7,8 21,8 0,40 23,0 2,39 28,4 1,31 0,90 0,21 0,95 3,83 33,7 0,055 99,4 0,000 0,6 
Omsk region 8,5 12,9 0,87 23,2 2,94 46,6 1,31 0,88 0,20 0,86 4,51 40,4 0,147 61,4 −0,093 38,6 
Orenburg region 14,4 28,0 1,13 50,8 4,05 53,2 2,05 1,66 0,25 1,02 6,61 61,4 0,130 63,4 −0,075 36,6 
Orel region 6,1 20,5 0,32 29,2 3,86 24,3 1,41 0,83 0,15 1,17 4,10 36,3 0,032 57,9 0,023 42,1 
Penza region 6,4 18,6 0,42 24,6 4,17 29,4 1,38 0,82 0,17 1,28 4,31 38,4 0,040 73,1 0,015 26,9 
Perm region 19,0 40,0 1,29 51,3 5,08 56,3 2,08 1,65 0,78 1,29 7,81 73,5 0,107 67,2 −0,052 32,8 
Primorsky region 7,7 17,1 0,65 31,9 4,49 39,5 1,53 1,06 0,27 1,05 5,04 45,7 0,011 20,6 0,043 79,4 
Pskov region 3,3 6,7 0,55 22,5 5,78 35,4 1,33 0,80 0,14 1,72 4,87 44,0 0,050 91,0 0,005 9,0 
Rostov region 6,4 12,7 0,36 29,8 2,57 26,2 1,42 0,98 0,24 0,85 3,92 34,5 0,001 2,5 0,053 97,5 
Ryazan region 6,6 15,9 0,54 34,2 3,40 34,9 1,61 0,98 0,16 1,21 4,67 42,0 0,034 61,3 0,021 38,7 
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E n d  o f  t h e  t a b l e B . 7  
Region K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 jM  
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% mdH  
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,relmdHE  
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Samara region 12,9 29,6 0,64 31,7 3,14 38,9 1,51 1,07 0,29 1,09 4,97 45,0 0,028 50,9 0,027 49,1 
St. Petersburg 11,2 26,2 0,45 39,3 3,57 31,2 1,61 1,24 0,38 0,95 5,01 45,5 0,051 93,8 0,003 6,2 
Saratov region 10,3 27,8 0,42 29,1 2,48 29,8 1,45 0,99 0,22 1,06 4,27 38,0 0,085 73,6 −0,031 26,4 
Sakha (Yakutia), Republic 17,4 9,7 0,99 33,8 1,18 49,7 1,51 0,95 0,27 0,43 4,65 41,8 0,019 35,2 0,035 64,8 
Sakhalin region 31,9 314,2 0,08 10,8 1,45 7,3 1,13 0,87 0,16 0,85 3,87 34,0 0,014 25,2 0,041 74,8 
Sverdlovsk region 11,1 26,6 0,43 25,6 2,54 30,3 1,37 0,98 0,29 0,92 4,19 37,2 0,062 89,5 −0,007 10,5 
North Ossetia - Alania, Republic 3,1 0,3 0,71 1,8 1,40 41,5 1,02 0,74 0,06 0,51 2,97 25,1 0,083 74,8 −0,028 25,2 
Smolensk region 5,3 12,1 0,27 30,7 2,48 21,5 1,44 0,87 0,22 1,02 3,78 33,1 0,064 87,2 −0,009 12,8 
Stavropol region 8,9 17,5 0,65 38,6 4,18 39,5 1,49 0,98 0,25 1,07 5,03 45,6 0,016 28,8 0,039 71,2 
Tambov region 6,0 15,7 0,36 22,1 4,64 26,5 1,30 0,73 0,17 1,26 4,13 36,6 0,034 62,6 0,020 37,4 
Tatarstan, Republic 9,8 11,7 0,88 47,6 2,90 46,7 1,95 1,52 0,56 0,86 6,03 55,6 0,098 69,5 −0,043 30,5 
Tver region 4,3 15,2 0,39 16,6 6,31 28,0 1,32 0,82 0,17 1,65 4,63 41,7 0,016 28,7 0,039 71,3 
Tomsk region 9,2 14,0 0,50 −1,3 2,53 33,5 1,08 0,77 0,31 0,92 3,55 30,8 0,034 62,8 0,020 37,2 
Tula region 9,9 24,1 0,55 39,9 4,97 35,4 1,60 1,07 0,22 1,13 5,19 47,3 0,126 63,8 −0,072 36,2 
Tyva, Republic −6,6 −14,4 1,02 24,2 1,72 50,5 1,11 0,74 0,16 0,75 3,84 33,7 0,005 10,0 0,049 90,0 
Tyumen region 12,9 17,8 1,46 40,5 2,59 59,3 2,07 1,74 0,65 0,83 6,85 63,8 0,079 76,5 −0,024 23,5 
Udmurt, Republic 8,5 23,2 0,74 25,7 4,75 42,4 1,36 0,90 0,21 1,30 5,04 45,7 0,008 14,8 0,047 85,2 
Ulyanovsk region 5,2 9,7 0,40 27,3 4,19 28,3 1,42 0,93 0,23 1,06 4,28 38,1 0,008 14,3 0,047 85,7 
Khabarovsk region 6,1 3,7 0,57 23,1 1,10 36,2 1,34 0,76 0,16 0,61 3,47 30,0 0,009 17,3 0,045 82,7 
Khakassia, Republic 9,8 6,5 0,78 31,9 1,92 43,8 1,47 1,11 0,15 0,87 4,57 41,0 0,037 68,3 0,017 31,7 
Chelyabinsk region 11,6 12,8 0,92 38,4 3,53 47,8 1,67 1,19 0,48 1,08 5,78 53,1 0,133 63,0 −0,078 37,0 
Chechen, Republic −0,4 0,3 1,22 3,1 0,43 54,9 0,95 0,82 0,03 0,14 3,11 26,4 0,009 16,8 0,046 83,2 
Chuvash, Republic 7,4 19,9 0,46 31,1 4,94 31,3 1,49 1,09 0,38 1,21 5,02 45,5 0,011 19,4 0,044 80,6 
Chukotka Autonomous region 17,6 17,6 0,34 60,3 1,89 25,4 2,44 1,08 0,30 0,47 4,93 44,6 0,013 23,3 0,042 76,7 
Yaroslavl region 3,6 1,5 0,28 16,9 1,23 22,1 1,20 0,75 0,10 0,69 2,79 23,2 0,046 83,1 0,009 16,9 
Total 3,876 – 0,506 – 
limit of uncertainty / certainty 4,382 – 4,382 – 
Share of uncertainty / certainty 88,5 – 11,5 – 
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6 T a b l e B . 8  
Evaluation of general and individual uncertainty and certainty of the Russian Federation  
on the basis of financial indicators integral to making investment management decisions for 2009 
Region 
Financial ratios of enterprises and organizations  
on consolidated data 
Integral 
assessment Uncertainty Certainty 
K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 jM  
,reljM
% mdH  
,relmdH  
% mdHE  
,relmdHE
% 
Adygea, Republic 7,3 9,2 0,27 22,9 3,27 21,5 1,30 0,85 0,14 0,91 3,81 38,1 0,122 64,4 −0,067 35,6 
Altai Republic 3,1 −1,0 0,36 42,9 2,04 26,7 1,77 1,02 0,22 0,66 4,00 40,0 0,077 77,9 −0,022 22,1 
Altai region 5,6 15,4 0,45 20,6 4,21 31,2 1,32 0,79 0,22 1,29 4,61 46,1 0,001 1,7 0,054 98,3 
Amur region 9,2 26,0 0,95 50,6 2,96 48,8 2,08 1,35 0,35 0,82 5,97 59,8 0,080 76,2 −0,025 23,8 
Arkhangelsk region 18,8 42,0 0,12 18,8 1,18 10,4 2,10 0,79 0,21 0,43 3,66 36,7 0,001 1,4 0,054 98,6 
Astrakhan region 3,2 −4,2 0,34 −8,1 2,73 25,6 1,25 0,88 0,15 0,44 2,87 28,7 0,111 66,4 −0,056 33,6 
Bashkortostan, Republic  7,8 11,7 1,15 36,9 2,93 53,6 1,61 1,15 0,36 1,00 5,61 56,1 0,048 86,9 0,007 13,1 
Belgorod region 10,1 14,4 0,39 24,0 3,16 27,9 1,35 0,97 0,39 0,87 4,42 44,2 0,026 46,8 0,029 53,2 
Bryansk region 16,7 49,5 0,71 16,2 3,30 41,7 1,19 0,80 0,19 1,21 5,04 50,4 0,030 55,0 0,025 45,0 
Buryatia, Republic 12,3 27,2 0,42 35,0 3,77 29,7 1,51 0,93 0,26 1,08 4,96 49,6 0,006 11,6 0,048 88,4 
Vladimir region 8,0 19,1 0,40 42,0 4,00 28,7 1,73 0,91 0,19 1,16 4,99 49,9 0,035 64,3 0,020 35,7 
Volgograd region 9,2 20,8 0,82 43,1 5,11 45,2 1,81 1,39 0,61 1,16 6,61 66,1 0,061 90,9 −0,006 9,1 
Vologda region 10,4 6,0 1,45 51,6 3,12 59,3 2,11 1,64 0,92 0,52 6,95 69,5 0,028 50,5 0,027 49,5 
Voronezh region 4,7 9,0 0,16 51,8 1,87 13,5 2,13 1,61 0,18 0,56 4,36 43,6 0,142 61,9 −0,087 38,1 
Dagestan Republic 0,7 13,4 0,50 33,5 1,83 33,5 1,65 1,08 0,19 0,59 4,00 40,1 0,010 18,6 0,045 81,4 
Jewish Autonomous region −2,6 −6,6 0,27 9,0 2,80 21,3 1,17 0,44 0,11 0,67 2,62 26,2 0,003 6,3 0,051 93,7 
Zabaikalsky region 3,0 0,0 0,20 38,8 0,52 16,7 1,64 0,94 0,22 0,32 3,01 30,1 0,044 81,0 0,010 19,0 
Ivanovo region 0,7 −4,6 0,37 13,6 3,78 27,0 1,19 0,82 0,20 1,09 3,82 38,2 0,009 15,8 0,046 84,2 
Ingushetia, Republic −18,2 87,3 −0,07 −21,4 1,71 −7,3 1,46 1,20 0,17 0,55 2,61 26,2 0,078 77,3 −0,023 22,7 
Irkutsk region 21,2 26,2 0,45 62,2 0,70 30,8 1,91 1,40 0,53 0,39 5,15 51,5 0,090 72,0 −0,035 28,0 
Kabardino-Balkaria, Republic 0,3 −1,7 0,28 19,1 1,95 21,8 1,32 0,90 0,13 0,64 3,08 30,8 0,050 90,8 0,005 9,2 
Kaliningrad region 3,8 9,9 0,20 23,3 3,15 16,9 1,47 0,96 0,24 0,82 3,83 38,3 0,019 34,7 0,036 65,3 
Kalmykia, Republic 5,3 −25,3 0,15 12,7 2,37 12,9 1,48 1,01 0,10 0,65 2,91 29,1 0,032 59,3 0,022 40,7 
Kaluga region 7,0 7,6 0,43 39,1 2,98 29,9 1,67 1,14 0,26 0,76 4,54 45,4 0,058 94,6 −0,003 5,4 
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C o n t i n u a t i o n  o f  t h e  t a b l e B . 8  
Region K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 jM  
,reljM
% mdH  
,relmdH  
% mdHE  
,relmdHE
% 
Kamchatka region 3,1 18,7 0,28 10,1 2,49 22,1 1,20 0,78 0,14 0,65 3,20 32,0 0,023 42,5 0,031 57,5 
Karachaevo-Cherkessia, Republic 4,9 5,9 0,39 10,3 2,17 27,8 1,21 0,85 0,28 0,83 3,57 35,7 0,168 59,7 −0,113 40,3 
Karelia, Republic 0,8 −13,9 0,36 10,3 2,90 26,3 1,12 0,74 0,11 1,07 3,29 32,9 0,068 84,1 −0,013 15,9 
Kemerovo region 6,7 6,5 0,51 15,9 3,29 33,6 1,19 0,92 0,28 0,94 4,19 41,9 0,063 88,2 −0,008 11,8 
Kirov region 4,1 9,8 0,37 25,7 3,47 26,8 1,35 0,90 0,18 1,00 4,13 41,3 0,054 97,8 0,001 2,2 
Komi, Republic 12,8 26,5 0,50 32,6 2,38 33,5 1,53 1,20 0,21 0,92 4,77 47,7 0,021 38,4 0,034 61,6 
Kostroma region 4,0 0,9 0,54 29,4 2,35 35,0 1,41 0,89 0,21 0,92 4,08 40,8 0,017 31,0 0,038 69,0 
Krasnodar region 10,3 17,7 0,51 43,3 2,38 33,8 1,78 1,34 0,54 0,82 5,29 52,9 0,074 79,2 −0,019 20,8 
Krasnoyarsk region 21,3 38,1 0,43 35,2 1,79 30,1 1,62 1,10 0,28 0,57 4,63 46,3 0,005 9,5 0,050 90,5 
Kurgan region 3,9 3,4 0,81 30,4 3,26 44,7 1,44 0,97 0,16 1,04 4,71 47,1 0,014 25,2 0,041 74,8 
Kursk region 8,9 7,8 0,39 27,7 3,14 28,0 1,29 0,90 0,22 0,65 3,93 39,3 0,011 20,4 0,044 79,6 
Leningrad region 12,3 13,2 0,62 32,7 2,30 38,3 1,46 1,00 0,19 0,72 4,40 44,0 0,047 86,5 0,007 13,5 
Lipetsk region 10,0 13,8 1,55 50,3 3,12 60,8 2,05 1,48 0,78 0,64 6,86 68,7 0,078 77,3 −0,023 22,7 
Magadan region 11,0 11,3 1,51 49,8 2,08 60,1 2,00 1,13 0,33 0,67 5,85 58,5 0,142 61,9 −0,087 38,1 
Mari-El, Republic 6,2 9,5 0,53 35,4 3,61 34,5 1,47 1,01 0,26 1,17 4,88 48,8 0,062 90,0 −0,007 10,0 
Mordovia, Republic 4,7 3,5 0,34 9,8 2,45 25,1 1,14 0,72 0,16 0,74 3,18 31,8 0,073 80,0 −0,018 20,0 
Moscow 12,1 11,3 1,12 51,4 2,36 52,9 2,08 1,84 0,45 0,52 6,17 61,7 0,105 67,7 −0,050 32,3 
Moscow region 6,5 14,7 0,35 27,4 4,48 25,7 1,41 1,04 0,25 0,97 4,61 46,1 0,018 33,3 0,037 66,7 
Murmansk region 8,8 19,3 1,49 46,1 2,62 59,8 1,88 1,46 0,59 0,75 6,46 64,6 0,064 87,8 −0,009 12,2 
Nizhgorod region 7,4 10,4 0,54 31,2 2,73 34,9 1,51 1,12 0,28 0,92 4,63 46,3 0,031 56,6 0,024 43,4 
Novgorod region 7,4 32,8 0,71 44,2 3,12 41,6 1,81 1,24 0,38 0,78 5,50 55,0 0,149 61,3 −0,094 38,7 
Novosibirsk region 5,7 9,8 0,37 25,3 2,19 27,1 1,34 0,94 0,23 0,83 3,84 38,5 0,017 31,2 0,038 68,8 
Omsk region 8,2 8,2 0,94 27,2 2,27 48,4 1,39 0,99 0,19 0,79 4,55 45,5 0,002 4,5 0,052 95,5 
Orenburg region 17,2 31,0 0,95 49,9 2,93 48,7 2,06 1,62 0,25 0,92 6,32 63,2 0,075 78,5 −0,021 21,5 
Orel region 4,6 7,9 0,29 31,8 3,21 22,5 1,46 0,92 0,24 1,03 4,20 42,0 0,025 45,2 0,030 54,8 
Penza region 6,6 12,9 0,46 34,9 3,72 31,7 1,59 0,99 0,25 1,17 4,90 49,0 0,029 53,5 0,025 46,5 
Perm region 12,8 18,9 1,28 52,5 4,13 56,2 2,10 1,72 0,75 1,00 7,43 74,3 0,037 66,7 0,018 33,3 
Primorsky region 6,5 11,8 0,55 33,4 2,90 35,5 1,67 1,24 0,30 0,85 4,83 48,3 0,073 79,8 −0,019 20,2 
Pskov region 3,0 6,4 0,49 23,4 4,47 32,8 1,30 0,80 0,14 1,40 4,60 46,0 0,032 59,3 0,022 40,7 
Rostov region 5,3 5,6 0,31 27,1 2,02 23,6 1,37 0,96 0,26 0,69 3,66 36,7 0,074 79,5 −0,019 20,5 
Ryazan region 5,9 12,4 0,53 34,8 3,07 34,6 1,57 1,02 0,21 1,05 4,70 47,0 0,017 30,6 0,038 69,4 
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Region K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 jM  
,reljM
% mdH  
,relmdH  
% mdHE  
,relmdHE
% 
Samara region 8,0 7,0 0,61 13,9 2,02 37,9 1,26 0,89 0,25 0,80 3,92 39,2 0,077 77,6 −0,022 22,4 
St. Petersburg 9,6 17,9 0,52 36,0 3,24 34,1 1,62 1,27 0,37 0,81 5,06 50,6 0,029 52,2 0,026 47,8 
Saratov region 5,7 7,8 0,42 31,4 2,12 29,4 1,47 0,99 0,21 0,91 4,09 40,9 0,020 37,0 0,035 63,0 
Sakha (Yakutia), Republic 10,4 3,5 0,91 20,3 1,12 47,6 1,15 0,69 0,21 0,41 3,59 35,9 0,025 45,1 0,030 54,9 
Sakhalin region 22,9 12,7 0,92 31,2 0,43 48,0 1,49 1,17 0,33 0,30 4,49 44,9 0,085 73,8 −0,030 26,2 
Sverdlovsk region 7,6 4,0 0,42 22,6 1,87 29,7 1,31 0,94 0,33 0,74 3,83 38,3 0,005 9,6 0,050 90,4 
North Ossetia - Alania, Republic 0,5 −5,4 0,40 −11,5 1,46 28,7 0,89 0,66 0,05 0,54 2,20 22,0 0,088 72,5 −0,034 27,5 
Smolensk region 4,1 16,2 0,28 34,0 2,12 21,8 1,57 1,02 0,27 0,84 4,07 40,7 0,040 72,2 0,015 27,8 
Stavropol region 6,5 12,3 0,64 34,8 4,25 39,1 1,40 0,95 0,20 1,09 4,96 49,6 0,063 88,0 −0,009 12,0 
Tambov region 5,0 12,2 0,43 27,0 4,14 29,9 1,42 0,85 0,27 1,23 4,69 46,9 0,068 83,4 −0,014 16,6 
Tatarstan, Republic 9,8 11,8 0,90 38,3 2,70 47,5 1,64 1,31 0,59 0,74 5,56 55,7 0,060 91,8 −0,005 8,2 
Tver region 3,7 7,8 0,36 17,7 5,38 26,3 1,37 0,91 0,18 1,39 4,72 47,2 0,017 30,9 0,038 69,1 
Tomsk region 8,1 9,8 0,77 10,8 2,09 43,6 1,22 0,91 0,17 0,84 4,04 40,4 0,041 74,9 0,014 25,1 
Tula region 6,6 9,6 0,58 26,0 4,13 36,8 1,33 0,82 0,18 1,06 4,57 45,8 0,032 58,7 0,023 41,3 
Tyva, Republic −6,7 −17,5 0,61 19,3 2,01 37,9 1,02 0,63 0,15 0,68 2,95 29,5 0,006 11,2 0,049 88,8 
Tyumen region 14,4 15,6 1,62 43,0 2,08 61,9 2,14 1,81 0,70 0,70 6,97 69,7 0,009 15,5 0,046 84,5 
Udmurt, Republic 9,3 17,9 0,65 23,8 3,67 39,4 1,38 0,94 0,18 1,04 4,75 47,5 0,017 30,4 0,038 69,6 
Ulyanovsk region 7,7 10,5 0,35 36,3 3,38 26,2 1,60 1,05 0,31 0,84 4,55 45,5 0,020 35,9 0,035 64,1 
Khabarovsk region 7,3 3,7 0,44 10,4 0,83 30,7 1,30 0,78 0,16 0,44 2,95 29,5 0,029 52,5 0,026 47,5 
Khakassia, Republic 9,3 12,6 0,71 32,3 2,14 41,4 1,50 1,19 0,24 0,88 4,74 47,4 0,034 62,4 0,021 37,6 
Chelyabinsk region 7,7 9,2 0,82 41,1 2,57 44,9 1,68 1,23 0,41 0,79 5,21 52,1 0,068 83,8 −0,013 16,2 
Chechen, Republic −9,8 −5,2 0,77 −23,3 0,65 43,5 0,80 0,66 0,06 0,17 1,79 17,9 0,092 71,3 −0,037 28,7 
Chuvash, Republic 5,5 4,9 0,46 41,0 3,71 31,6 1,72 1,44 0,37 0,69 5,01 50,1 0,035 64,8 0,019 35,2 
Chukotka Autonomous region 31,6 60,4 0,79 62,9 2,10 44,1 2,72 1,31 0,74 0,73 7,22 72,2 0,053 95,9 0,002 4,1 
Yaroslavl region 4,5 1,1 0,29 3,1 1,05 22,6 1,02 0,63 0,10 0,59 2,42 24,3 0,074 79,4 −0,019 20,6 
Total 3,913 – 0,469 – 
limit of uncertainty / certainty 4,382 – 4,382 – 
Share of uncertainty / certainty 89,3 – 10,7 – 
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T a b l e B . 9  
Evaluation of general and individual uncertainty and certainty of the Russian Federation  
on the basis of financial indicators integral to making investment management decisions for 2010  
Region 
Financial ratios of enterprises and organizations  
on consolidated data 
Integral 
assessment Uncertainty Certainty 
K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 jM  
,reljM
% mdH  
,relmdH
% mdHE  
,relmdHE
% 
Adygea, Republic 5,6 8,2 0,26 17,9 2,50 20,45 1,22 0,74 0,14 0,78 2,75 37,6 0,041 75,6 0,013 24,4 
Altai Republic 1,8 2,5 0,19 49,1 1,43 15,80 2,02 1,35 0,19 0,62 3,25 42,6 0,139 62,3 −0,084 37,7 
Altai region 8,8 31,0 0,53 23,6 4,80 34,71 1,35 0,80 0,24 1,47 4,38 53,9 0,027 49,6 0,028 50,4 
Amur region 10,6 23,7 1,00 52,5 2,76 49,97 2,11 1,31 0,49 0,76 5,01 60,2 0,089 72,2 −0,034 27,8 
Arkhangelsk region 16,2 46,2 0,15 19,3 1,62 12,70 1,81 1,47 0,20 0,53 3,47 44,8 0,116 65,4 −0,061 34,6 
Astrakhan region 3,4 −6,2 0,31 13,1 1,40 23,41 1,22 0,88 0,11 0,47 2,26 32,6 0,090 71,9 −0,035 28,1 
Bashkortostan, Republic  9,9 20,4 1,01 33,6 3,87 50,23 1,53 1,09 0,30 1,17 4,74 57,5 0,038 69,1 0,017 30,9 
Belgorod region 15,0 38,3 0,43 25,4 3,68 29,90 1,36 0,96 0,29 0,97 4,08 50,9 0,042 76,9 0,013 23,1 
Bryansk region 16,5 25,7 0,71 25,2 3,21 41,42 1,37 0,97 0,20 0,72 3,93 49,4 0,003 5,9 0,052 94,1 
Buryatia, Republic 13,6 31,8 0,53 40,8 3,74 34,61 1,72 1,14 0,48 0,95 4,71 57,2 0,145 61,6 −0,090 38,4 
Vladimir region 8,3 23,0 0,56 39,9 4,01 35,75 1,66 1,07 0,23 1,36 4,54 55,5 0,108 66,9 −0,053 33,1 
Volgograd region 10,9 26,7 0,78 42,7 5,82 43,92 1,78 1,36 0,56 1,26 5,71 67,2 0,083 74,5 −0,029 25,5 
Vologda region 11,9 9,0 1,30 33,3 3,68 56,56 1,51 1,07 0,49 0,65 4,71 57,2 0,003 5,4 0,052 94,6 
Voronezh region 4,5 8,4 0,17 30,0 2,58 14,69 1,47 0,99 0,18 0,80 3,06 40,7 0,029 52,7 0,026 47,3 
Dagestan Republic 2,9 3,0 0,34 35,3 1,73 25,16 1,71 1,22 0,12 0,48 3,00 40,1 0,054 98,6 0,001 1,4 
Jewish Autonomous region 4,4 12,1 0,22 65,7 4,18 18,02 3,04 1,26 0,47 0,73 4,78 57,9 0,022 39,6 0,033 60,4 
Zabaikalsky region 8,2 12,9 0,17 59,4 0,59 14,50 2,55 1,77 0,19 0,33 3,62 46,2 0,014 25,3 0,041 74,7 
Ivanovo region 1,5 −1,1 0,31 18,5 5,12 23,54 1,25 0,82 0,23 1,27 3,67 46,8 0,002 4,4 0,052 95,6 
Ingushetia, Republic 4,8 72,0 −0,22 −51,4 2,42 −27,60 0,41 0,33 0,08 0,51 0,96 19,7 0,013 23,0 0,042 77,0 
Irkutsk region 20,4 18,3 0,55 46,0 0,87 35,30 1,78 1,41 0,30 0,48 3,95 49,6 0,034 61,4 0,021 38,6 
Kabardino-Balkaria, Republic 3,0 1,7 0,30 25,4 2,73 23,15 1,40 1,00 0,11 0,69 2,95 39,6 0,138 62,4 −0,083 37,6 
Kaliningrad region 3,7 29,4 0,21 20,8 3,44 17,51 1,60 1,19 0,31 0,88 3,67 46,8 0,020 36,7 0,035 63,3 
Kalmykia, Republic −7,3 −101,0 0,14 −1,4 1,94 11,94 1,27 0,88 0,09 0,63 1,38 23,9 0,033 60,7 0,022 39,3 
Kaluga region 6,1 11,6 0,41 34,6 2,55 29,16 1,54 1,07 0,35 0,86 3,72 47,3 0,052 95,2 0,003 4,8 
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Region K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 jM  
,reljM
% mdH  
,relmdH
% mdHE  
,relmdHE
% 
Kamchatka region 2,4 13,2 0,38 15,5 2,62 27,33 1,47 0,98 0,21 0,69 3,10 41,0 0,047 85,6 0,008 14,4 
Karachaevo-Cherkessia, Republic 5,0 0,3 0,40 14,7 2,06 28,48 1,28 0,88 0,24 0,86 3,01 40,2 0,018 32,1 0,037 67,9 
Karelia, Republic 12,1 39,6 0,54 22,2 3,73 34,91 1,27 0,90 0,28 1,20 4,18 51,9 0,005 9,6 0,050 90,4 
Kemerovo region 11,6 25,0 0,51 32,8 4,10 33,94 1,52 1,21 0,42 1,02 4,55 55,6 0,015 27,5 0,040 72,5 
Kirov region 7,0 19,4 0,52 27,9 3,96 34,31 1,40 0,94 0,26 1,13 4,04 50,5 0,058 94,7 −0,003 5,3 
Komi, Republic 14,9 30,8 0,64 −4,0 2,61 39,13 0,96 0,79 0,15 0,98 3,36 43,6 0,111 66,3 −0,056 33,7 
Kostroma region 5,7 8,8 0,57 32,0 3,07 36,15 1,48 0,90 0,29 1,11 3,88 48,9 0,012 21,5 0,043 78,5 
Krasnodar region 9,4 20,3 0,52 40,5 2,81 34,03 1,73 1,28 0,51 0,90 4,44 54,5 0,074 79,2 −0,020 20,8 
Krasnoyarsk region 32,0 62,2 0,53 48,8 2,32 34,60 1,95 1,35 0,20 0,67 4,77 57,8 0,041 75,1 0,014 24,9 
Kurgan region 5,8 6,1 0,73 32,4 3,03 42,29 1,47 0,99 0,23 0,96 3,89 48,9 0,005 9,3 0,050 90,7 
Kursk region 15,2 14,8 0,45 39,0 3,44 30,94 1,63 1,23 0,37 0,76 4,25 52,6 0,088 72,6 −0,033 27,4 
Leningrad region 11,7 19,3 0,55 37,0 2,25 35,32 1,56 1,03 0,18 0,66 3,61 46,2 0,008 14,5 0,047 85,5 
Lipetsk region 10,4 13,2 1,36 55,5 3,64 57,67 2,27 1,65 0,91 0,71 6,11 71,2 0,100 68,8 −0,046 31,2 
Magadan region 13,1 14,7 2,03 65,6 2,44 67,01 3,10 1,71 0,61 0,56 6,33 73,4 0,041 75,1 0,014 24,9 
Mari-El, Republic 7,4 12,5 0,48 32,3 3,58 32,39 1,48 0,99 0,19 1,27 4,00 50,1 0,024 43,4 0,031 56,6 
Mordovia, Republic 4,2 3,4 0,38 17,4 2,98 27,63 1,21 0,79 0,21 0,80 3,04 40,4 0,034 62,5 0,021 37,5 
Moscow 9,2 11,0 1,24 53,8 3,16 55,43 2,15 1,90 0,51 0,66 5,52 65,2 0,113 65,9 −0,059 34,1 
Moscow region 7,0 13,1 0,39 28,8 4,16 27,82 1,37 0,85 0,20 0,96 3,66 46,7 0,065 86,2 −0,010 13,8 
Murmansk region 15,3 20,3 1,72 61,6 3,28 63,23 2,20 1,77 0,83 0,82 6,49 75,0 0,006 11,7 0,048 88,3 
Nizhgorod region 8,4 18,2 0,57 36,1 3,09 36,12 1,62 1,21 0,36 1,03 4,31 53,2 0,032 59,0 0,022 41,0 
Novgorod region 8,0 6,4 0,82 41,9 3,44 45,09 1,74 1,16 0,28 0,90 4,39 53,9 0,007 13,5 0,047 86,5 
Novosibirsk region 5,8 12,2 0,42 33,1 2,49 29,47 1,49 1,03 0,25 0,92 3,58 45,9 0,020 36,1 0,035 63,9 
Omsk region 8,9 11,4 0,86 27,6 2,47 46,16 1,35 0,95 0,21 0,81 3,73 47,4 0,006 11,0 0,049 89,0 
Orenburg region 15,4 26,9 1,19 45,0 3,03 54,35 1,84 1,41 0,27 1,04 5,16 61,7 0,104 67,8 −0,049 32,2 
Orel region 5,4 19,3 0,33 29,5 3,06 24,65 1,47 0,93 0,24 1,07 3,61 46,1 0,041 74,2 0,014 25,8 
Penza region 6,3 11,6 0,41 34,5 3,98 29,28 1,55 0,98 0,27 1,15 4,05 50,6 0,024 43,3 0,031 56,7 
Perm region 13,4 21,2 1,35 53,5 4,46 57,47 2,12 1,75 0,81 1,00 6,45 74,6 0,020 36,3 0,035 63,7 
Primorsky region 8,2 13,4 0,61 34,0 2,93 38,04 1,60 1,19 0,30 0,76 3,99 50,0 0,020 35,6 0,035 64,4 
Pskov region 3,4 11,7 0,51 27,6 4,72 33,74 1,38 0,87 0,14 1,58 4,17 51,7 0,109 66,8 −0,054 33,2 
Rostov region 5,6 10,4 0,19 53,9 2,24 16,00 2,23 1,78 0,24 0,62 3,98 49,9 0,027 48,4 0,028 51,6 
Ryazan region 8,2 17,4 0,59 33,0 3,10 37,25 1,53 0,98 0,22 1,06 3,97 49,7 0,016 28,5 0,039 71,5 
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E n d  o f  t h e  t a b l e B . 9  
Region K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 jM  
,reljM
% mdH  
,relmdH
% mdHE  
,relmdHE
% 
Samara region 10,2 20,2 0,70 23,5 2,54 41,28 1,41 1,01 0,29 0,97 3,93 49,4 0,006 10,6 0,049 89,4 
St. Petersburg 9,8 19,9 0,48 31,9 3,36 32,65 1,49 1,18 0,29 0,78 3,96 49,7 0,023 42,4 0,032 57,6 
Saratov region 6,5 12,7 0,39 36,6 1,90 27,88 1,61 1,13 0,20 0,85 3,48 44,9 0,013 23,8 0,042 76,2 
Sakha (Yakutia), Republic 17,7 9,3 0,97 53,0 1,34 49,29 1,87 1,09 0,34 0,46 4,18 51,9 0,030 55,4 0,024 44,6 
Sakhalin region 38,2 36,8 0,68 21,6 0,60 40,53 1,32 1,00 0,25 0,44 3,76 47,6 0,045 81,4 0,010 18,6 
Sverdlovsk region 10,0 19,4 0,51 24,1 2,28 33,68 1,32 0,92 0,29 0,89 3,57 45,8 0,108 67,0 −0,053 33,0 
North Ossetia - Alania, Republic 5,0 0,4 0,27 −1,7 1,64 21,43 0,98 0,75 0,05 0,51 2,00 30,1 0,103 68,0 −0,049 32,0 
Smolensk region 4,1 14,8 0,32 33,2 2,55 24,26 1,51 0,92 0,24 0,88 3,37 43,8 0,023 42,7 0,031 57,3 
Stavropol region 7,8 18,6 0,62 37,2 4,51 38,30 1,51 1,01 0,21 1,14 4,37 53,7 0,072 81,0 −0,017 19,0 
Tambov region 4,7 11,7 0,39 24,9 4,16 27,92 1,33 0,83 0,37 1,16 3,89 49,0 0,007 13,3 0,047 86,7 
Tatarstan, Republic 11,4 12,3 0,78 40,4 3,00 43,89 1,73 1,42 0,67 0,71 4,85 58,6 0,071 81,1 −0,017 18,9 
Tver region 3,1 7,2 0,32 19,7 4,22 24,42 1,34 0,89 0,21 1,31 3,69 46,9 0,029 52,5 0,026 47,5 
Tomsk region 8,0 12,2 0,56 −21,4 2,37 35,77 0,90 0,64 0,16 0,95 2,71 37,2 0,126 63,9 −0,071 36,1 
Tula region 6,0 12,1 0,51 31,5 3,94 33,63 1,46 0,97 0,23 1,02 3,93 49,3 0,060 92,5 −0,005 7,5 
Tyva, Republic −2,7 −9,2 0,41 40,3 3,35 29,14 1,61 1,19 0,45 0,70 3,73 47,4 0,018 32,3 0,037 67,7 
Tyumen region 14,1 15,4 1,65 34,0 2,21 62,22 1,87 1,56 0,52 0,75 5,29 63,0 0,088 72,7 −0,033 27,3 
Udmurt, Republic 9,0 22,0 0,65 21,8 4,12 39,40 1,30 0,83 0,17 1,17 4,00 50,1 0,007 12,6 0,048 87,4 
Ulyanovsk region 7,8 12,2 0,43 36,8 3,35 29,94 1,60 0,99 0,28 0,93 3,88 48,9 0,080 75,9 −0,025 24,1 
Khabarovsk region 8,8 7,7 0,31 19,7 0,99 23,84 1,40 0,91 0,14 0,37 2,49 35,0 0,043 79,1 0,011 20,9 
Khakassia, Republic 8,2 14,7 0,77 44,5 2,30 43,56 1,84 1,40 0,15 0,97 4,29 53,0 0,108 66,9 −0,054 33,1 
Chelyabinsk region 7,9 11,1 0,81 39,9 3,00 44,69 1,67 1,14 0,30 0,94 4,31 53,2 0,060 92,5 −0,005 7,5 
Chechen, Republic −9,7 −5,5 0,34 −43,7 0,55 25,28 0,66 0,52 0,04 0,12 0,63 16,4 0,011 19,8 0,044 80,2 
Chuvash, Republic 6,3 6,2 0,45 29,9 3,34 30,94 1,42 1,11 0,40 0,77 3,82 48,3 0,008 15,5 0,046 84,5 
Chukotka Autonomous region 26,5 41,8 1,07 57,0 2,04 51,80 2,38 0,91 0,28 0,62 4,91 59,2 0,088 72,5 −0,034 27,5 
Yaroslavl region 6,3 10,3 0,29 31,6 1,32 22,74 1,48 1,02 0,16 0,65 2,92 39,3 0,063 88,2 −0,008 11,8 
Total 3,918 – 0,464 – 
limit of uncertainty / certainty 4,382 – 4,382 – 
Share of uncertainty / certainty 89,4 – 10,6 – 
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2 T a b l e B . 1 0  
Evaluation of general and individual uncertainty and certainty of the Russian Federation  
on the basis of financial indicators integral to making investment management decisions for 2011 
Region 
Financial ratios of enterprises and organizations  
on consolidated data 
Integral 
assessment Uncertainty Certainty 
K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 jM  
,reljM
% mdH  
,relmdH
% mdHE  
,relmdHE
% 
Adygea, Republic 3,1 −9,9 0,16 −0,2 2,46 13,6 1,01 0,71 0,11 0,73 2,30 25,4 0,079 76,3 −0,025 23,7 
Altai Republic 2,0 5,7 0,31 6,5 1,43 23,7 1,10 0,85 0,19 0,56 2,56 28,0 0,064 87,0 −0,010 13,0 
Altai region 7,0 19,8 0,60 27,5 4,39 37,7 1,44 0,89 0,25 1,35 4,78 50,2 0,027 48,5 0,028 51,5 
Amur region 12,2 12,1 0,90 45,1 2,84 47,3 1,88 1,25 0,41 0,81 5,10 53,4 0,085 73,9 −0,030 26,1 
Arkhangelsk region 6,1 2,8 0,15 18,7 1,89 13,3 1,43 1,24 0,11 0,52 2,81 30,5 0,099 69,2 −0,044 30,8 
Astrakhan region 4,1 −3,1 0,29 −9,8 1,41 22,7 0,96 0,68 0,12 0,50 2,07 23,0 0,058 94,8 −0,003 5,2 
Bashkortostan, Republic  10,7 18,1 0,88 36,1 4,32 46,7 1,61 1,16 0,31 1,26 5,40 56,4 0,057 95,6 −0,003 4,4 
Belgorod region 17,9 53,9 0,43 34,0 4,30 29,9 1,52 1,19 0,39 1,01 5,26 55,0 0,019 34,7 0,036 65,3 
Bryansk region 26,5 50,8 0,63 23,6 3,34 38,7 1,33 0,89 0,20 0,82 4,68 49,1 0,006 10,1 0,049 89,9 
Buryatia, Republic 16,4 40,4 0,58 49,9 3,83 36,9 2,04 1,43 0,49 0,98 5,78 60,2 0,187 58,6 −0,132 41,4 
Vladimir region 8,8 30,2 0,41 29,2 4,22 28,9 1,42 0,89 0,14 1,32 4,47 47,1 0,037 68,3 0,017 31,7 
Volgograd region 8,5 22,1 0,76 41,4 5,34 43,3 1,75 1,29 0,47 1,31 5,93 61,6 0,030 54,7 0,025 45,3 
Vologda region 17,0 10,1 0,98 30,4 4,49 49,5 1,46 1,05 0,50 0,84 5,34 55,8 0,017 30,3 0,038 69,7 
Voronezh region 5,3 18,1 0,18 35,9 2,42 15,4 1,65 1,13 0,18 0,80 3,56 38,0 0,045 82,3 0,010 17,7 
Dagestan Republic 0,9 −13,4 0,42 33,9 1,90 29,5 1,59 1,07 0,07 0,49 2,93 31,7 0,052 94,9 0,003 5,1 
Jewish Autonomous region 0,3 −5,1 0,39 11,0 2,95 28,1 1,14 0,95 0,14 0,51 2,86 31,0 0,038 68,6 0,017 31,4 
Zabaikalsky region 5,8 9,5 0,19 52,8 0,62 16,3 2,27 1,61 0,30 0,36 3,62 38,6 0,063 88,2 −0,008 11,8 
Ivanovo region 2,0 7,3 0,29 22,5 5,42 22,5 1,34 0,92 0,29 1,29 4,36 46,0 0,014 24,8 0,041 75,2 
Ingushetia, Republic −4,4 12,2 −0,14 −3,0 3,11 −15,8 1,05 0,99 0,03 0,57 1,87 21,1 0,087 73,0 −0,032 27,0 
Irkutsk region 18,5 23,1 0,58 47,4 0,94 36,8 1,96 1,60 0,68 0,48 4,98 52,2 0,018 33,1 0,037 66,9 
Kabardino-Balkaria, Republic 2,3 −3,3 0,16 −2,7 2,97 14,0 1,07 0,65 0,06 0,83 2,44 26,7 0,062 89,1 −0,008 10,9 
Kaliningrad region 5,1 16,4 0,26 27,8 4,15 20,8 1,85 1,47 0,35 1,05 4,67 49,1 0,002 3,8 0,053 96,2 
Kalmykia, Republic 5,9 18,4 0,25 31,4 1,95 20,2 1,53 1,06 0,13 0,68 3,28 35,2 0,028 51,9 0,026 48,1 
Kaluga region 11,2 28,3 0,32 40,7 4,18 24,4 1,74 1,15 0,29 1,25 4,92 51,6 0,079 76,5 −0,024 23,5 
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C o n t i n u a t i o n  o f  t h e  t a b l e B . 1 0  
Region K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 jM  
,reljM
% mdH  
,relmdH
% mdHE  
,relmdHE
% 
Kamchatka region 3,2 12,1 0,28 12,0 2,33 21,9 1,30 0,84 0,15 0,76 3,01 32,5 0,065 86,4 −0,010 13,6 
Karachaevo-Cherkessia, Republic 5,0 5,9 0,28 22,1 2,52 22,1 1,30 0,86 0,12 0,94 3,22 34,6 0,119 65,0 −0,064 35,0 
Karelia, Republic 15,0 40,7 0,45 17,0 3,72 31,0 1,21 0,93 0,42 1,07 4,67 49,1 0,013 24,5 0,041 75,5 
Kemerovo region 12,6 34,9 0,51 23,3 4,56 33,7 1,32 1,07 0,33 1,14 4,93 51,7 0,012 21,4 0,043 78,6 
Kirov region 8,0 25,3 0,58 35,2 4,06 36,8 1,58 1,04 0,34 1,19 4,95 51,9 0,028 51,9 0,026 48,1 
Komi, Republic 14,1 35,1 0,96 15,7 3,18 48,9 1,21 0,96 0,17 1,30 4,85 50,9 0,022 40,6 0,033 59,4 
Kostroma region 5,5 11,0 0,50 33,5 3,69 33,2 1,51 0,94 0,21 1,17 4,31 45,5 0,021 38,6 0,034 61,4 
Krasnodar region 8,6 16,8 0,41 42,9 2,93 28,8 1,79 1,38 0,42 0,86 4,67 49,0 0,037 68,0 0,018 32,0 
Krasnoyarsk region 28,3 39,0 0,86 44,7 2,19 46,2 1,99 1,32 0,20 0,68 5,17 54,0 0,063 88,0 −0,009 12,0 
Kurgan region 6,4 7,5 0,52 46,6 3,64 34,0 1,88 1,35 0,30 0,95 4,76 50,0 0,091 71,5 −0,036 28,5 
Kursk region 16,3 33,7 0,52 41,3 3,55 34,1 1,73 1,29 0,38 0,80 5,02 52,5 0,040 73,6 0,014 26,4 
Leningrad region 11,3 17,0 0,48 28,4 2,54 32,4 1,43 1,02 0,15 0,68 3,73 39,7 0,074 79,7 −0,019 20,3 
Lipetsk region 7,3 13,7 1,20 50,3 3,85 54,5 2,03 1,45 0,59 0,72 5,89 61,2 0,037 66,7 0,018 33,3 
Magadan region 14,2 10,4 1,23 48,6 2,93 55,2 2,01 1,08 0,22 0,61 4,97 52,1 0,014 26,1 0,041 73,9 
Mari-El, Republic 7,3 15,9 0,48 31,9 3,46 32,6 1,47 1,01 0,21 1,24 4,41 46,5 0,049 89,0 0,006 11,0 
Mordovia, Republic 4,5 3,1 0,37 16,1 2,60 27,0 1,26 0,84 0,19 0,83 3,26 35,0 0,041 74,1 0,014 25,9 
Moscow 9,2 10,7 1,16 52,9 3,53 53,8 2,29 2,03 0,48 0,71 6,12 63,6 0,094 70,4 −0,040 29,6 
Moscow region 6,3 15,2 0,44 21,6 4,92 30,5 1,32 0,95 0,22 1,12 4,37 46,1 0,012 22,6 0,042 77,4 
Murmansk region 16,1 20,9 1,65 60,6 3,26 62,3 2,57 2,12 0,75 0,82 7,36 76,0 0,119 65,0 −0,064 35,0 
Nizhgorod region 6,5 16,1 0,53 39,2 3,53 34,8 1,69 1,27 0,40 1,13 4,93 51,7 0,002 2,8 0,053 97,2 
Novgorod region 10,5 21,5 0,62 46,0 3,86 38,4 1,88 1,30 0,47 0,84 5,24 54,8 0,072 80,4 −0,018 19,6 
Novosibirsk region 7,2 15,6 0,42 38,2 2,85 29,7 1,63 1,12 0,25 1,00 4,24 44,8 0,073 80,3 −0,018 19,7 
Omsk region 8,3 12,2 0,82 27,9 2,58 45,2 1,40 0,96 0,20 0,86 4,15 43,9 0,101 68,7 −0,046 31,3 
Orenburg region 16,0 31,3 1,16 47,0 3,22 53,7 1,97 1,54 0,21 1,06 5,79 60,3 0,014 25,7 0,041 74,3 
Orel region 5,6 21,4 0,38 38,1 3,19 27,8 1,66 1,02 0,29 1,07 4,36 45,9 0,019 34,1 0,036 65,9 
Penza region 5,0 11,5 0,38 31,7 4,13 27,7 1,52 0,94 0,23 1,19 4,30 45,3 0,016 29,6 0,039 70,4 
Perm region 14,5 28,7 0,91 48,6 4,59 47,6 2,01 1,63 0,70 1,04 6,56 68,0 0,058 94,2 −0,004 5,8 
Primorsky region 4,5 4,9 0,67 28,7 2,64 40,2 1,49 1,11 0,21 0,71 3,90 41,4 0,015 26,5 0,040 73,5 
Pskov region 2,7 5,2 0,45 25,1 4,39 31,3 1,37 0,87 0,16 1,51 4,35 45,8 0,014 25,7 0,041 74,3 
Rostov region 6,0 15,9 0,22 34,5 2,21 17,9 1,58 1,12 0,20 0,82 3,57 38,0 0,009 16,4 0,046 83,6 
Ryazan region 7,4 16,9 0,53 27,8 3,29 34,6 1,44 0,94 0,19 1,05 4,17 44,0 0,020 36,3 0,035 63,7 
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4 E n d  o f  t h e  t a b l e B . 1 0  
Region K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 jM  
,reljM
% mdH  
,relmdH
% mdHE  
,relmdHE
% 
Samara region 11,0 21,5 0,83 38,1 2,87 45,4 1,71 1,22 0,27 1,05 4,96 52,0 0,011 20,7 0,043 79,3 
St. Petersburg 9,3 18,3 0,56 35,5 3,57 35,7 1,65 1,38 0,30 0,76 4,64 48,8 0,069 83,3 −0,014 16,7 
Saratov region 7,4 16,5 0,36 44,2 2,28 26,7 1,87 1,35 0,20 0,88 4,18 44,2 0,015 27,1 0,040 72,9 
Sakha (Yakutia), Republic 19,6 16,1 0,93 44,6 1,47 48,3 1,86 1,16 0,20 0,54 4,44 46,8 0,017 31,5 0,038 68,5 
Sakhalin region 46,8 72,1 0,52 31,5 0,76 34,4 1,52 1,22 0,36 0,53 4,93 51,7 0,005 9,2 0,050 90,8 
Sverdlovsk region 9,3 17,8 0,54 22,5 2,49 35,1 1,34 0,90 0,22 0,93 3,89 41,3 0,141 62,1 −0,086 37,9 
North Ossetia - Alania, Republic 1,4 −42,1 0,17 −20,4 1,38 14,4 0,85 0,66 0,09 0,49 1,30 15,4 0,045 82,2 0,010 17,8 
Smolensk region 4,8 19,0 0,36 32,2 2,94 26,5 1,50 0,94 0,25 1,01 3,96 42,0 0,072 80,6 −0,017 19,4 
Stavropol region 7,4 14,9 0,55 27,3 3,78 35,7 1,42 0,99 0,19 1,03 4,29 45,3 0,056 98,4 −0,001 1,6 
Tambov region 5,1 11,6 0,33 22,7 4,09 24,9 1,31 0,79 0,32 1,12 4,06 42,9 0,021 39,2 0,033 60,8 
Tatarstan, Republic 10,5 17,0 0,82 37,3 3,18 45,2 1,66 1,34 0,63 0,82 5,33 55,7 0,065 86,3 −0,010 13,7 
Tver region 3,3 7,5 0,27 23,7 4,21 21,3 1,51 1,05 0,22 1,30 4,17 44,1 0,014 25,3 0,041 74,7 
Tomsk region 9,6 17,3 0,52 −1,3 2,52 34,3 1,23 0,94 0,19 0,97 3,66 39,0 0,042 76,3 0,013 23,7 
Tula region 6,9 14,5 0,52 29,6 3,98 34,2 1,45 0,94 0,17 1,11 4,30 45,4 0,005 8,4 0,050 91,6 
Tyva, Republic −2,8 −14,3 0,32 41,1 2,73 24,2 1,74 1,19 0,35 0,55 3,52 37,6 0,163 60,1 −0,108 39,9 
Tyumen region 15,8 20,9 1,40 41,1 2,34 58,4 1,91 1,63 0,47 0,77 5,84 60,7 0,033 61,0 0,021 39,0 
Udmurt, Republic 8,1 22,5 0,50 19,2 5,03 33,5 1,28 0,86 0,20 1,29 4,58 48,2 0,109 66,8 −0,054 33,2 
Ulyanovsk region 5,8 11,1 0,36 33,0 3,77 26,7 1,52 0,93 0,23 0,97 4,04 42,8 0,086 73,5 −0,031 26,5 
Khabarovsk region 9,0 5,7 0,33 21,4 1,14 25,0 1,31 1,01 0,07 0,35 2,63 28,7 0,042 77,3 0,012 22,7 
Khakassia, Republic 10,5 17,5 0,78 47,3 2,44 43,9 1,91 1,47 0,13 0,99 4,83 50,7 0,058 94,4 −0,003 5,6 
Chelyabinsk region 6,9 6,5 0,70 36,2 2,88 41,1 1,62 1,07 0,21 0,97 4,34 45,8 0,037 66,9 0,018 33,1 
Chechen, Republic −4,3 −25,4 0,24 −54,5 1,10 19,1 0,65 0,51 0,06 0,25 0,71 9,5 0,023 41,5 0,032 58,5 
Chuvash, Republic 8,2 15,0 0,36 35,6 3,56 26,3 1,62 1,27 0,39 0,81 4,43 46,7 0,038 69,7 0,017 30,3 
Chukotka Autonomous region 25,4 45,4 0,80 69,6 2,08 44,4 3,35 1,53 0,58 0,62 6,39 66,3 0,100 68,7 −0,046 31,3 
Yaroslavl region 5,2 7,1 0,29 27,9 1,48 22,7 1,41 0,99 0,14 0,70 3,04 32,8 0,030 54,4 0,025 45,6 
Total 3,913 – 0,469 – 
limit of uncertainty / certainty 4,382 – 4,382 – 
Share of uncertainty / certainty 89,3 – 10,7 – 
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